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East European MiG-29 
upgrade progress 

Progressive modernisation of East 
European MiG-29 ‘Fulcrum’ fleets is 
now being undertaken by Manching- 
based MiG Aircraft Product Support 
(MAPS), following recent agreements 
with the governments of Poland, Bul- 
garia and Romania. MAPS is jointly 
owned by DaimlerChrysler (DASA), 
the recently retitled MiG Russian Air- 
craft Corporation, and Russia’s 
Rosvoorouzhenie arms agency, with 
equal German and Russian sharehold- 
ings. MAPS is using its experiences of 
modifying for NATO compatibility 
and providing technical support for the 
Luftwafte’s 20 former East German 
MiG-29s and four two-seat MiG- 
29UB combat-trainers, to undertake 
similar installations elsewhere through 
a MiG Support User Group. 

NATO interoperability standards 
mainly involve installing new 
UHF/VHF nav/com radios, TACAN, 
Rockwell-Collins GPS and IFF. In 
conjunction with MiG MAPO, DASA 
developed other improvements for 
Germany’s MiG-29s, including 
254-Imp gal (1155-litre) drop tanks for 
a 1,620-nm (3000-km) ferry range, 
plus extended TBOs from 800 to 
1,100 hours for the airframe and to 
800 (now 1,600) hours for its Klimov 
RD-33 turbofans. 

After Germany, Poland in mid-1999 
was the next European ‘Fulcrum’ 
operator to sign with MAPS for 
NATO-compatibility upgrades for its 
19 MiG-29s and four MiG-29UBs. 
Similar MoUs were agreed later in 
1999 with TEREM SHC in Bulgaria, 
which operates 17 MiG-29s and four 
MiG-29UBs, and with Romania 
(15/three MiG-29/UBs), where 
MAPS is implementing a product sup- 
port and basic NATO-compatibility 
agreement for an initial four MiG-29s, 
It is also teamed with Aerostar and 
Israel’s Elbit Systems to offer more 
extensive digital avionics and preci- 
sion-guided weapons developed for 


The Polish navy’s 3. Dywyzjon 
Lotniczy Marynarki Wojennej is 
based at Siemirowice. It has two 
squadrons, one flying An-2s and 
An-28s, and another equipped with 
TS-11 Iskras, all used for coastal 
patrol duties. This TS-11(R) exhibits 
the newly adopted five-colour 
camouflage. 


the Romanian air force’s nearly- 
completed MiG-21 Lancer pro- 
gramme. An upgraded prototype 
MiG-29 Sniper is expected to fly in 
Romania in 2000. 

These and a broad range of modular 
‘Fulcrum’ modernisation options are 
being discussed for 21/six MiG- 
29/UBs operated by Hungary, and 24 
by Slovakia, for continuing operation 
under NATO conditions until at least 
2015. With an estimated unit cost of 
only US$3-5 million, the basic 
MiG-29 NATO-standard upgrade is 
currently regarded by Hungary as a 
more affordable option than buying or 
leasing new combat aircraft. Following 
recent agreement between DASA and 
VPK Sukhoi, Poland is a potential lead 
customer for similar NATO-compati- 
bility and other MAPS upgrades 
proposed by DASA for its Su-22M4/ 
UMS ‘Fitter’ strike-fighter/combat- 
trainers. ‘Fitters’ operated by the 
Czech Republic and Slovakia are also 
possible upgrade candidates. 





Germany and Italy plan 
joint MPA requirements 


Recent agreement by Germany and 
Italy to collaborate in defining require- 
ments and procurement proposals for 
replacement of their respective 14 and 
18 Atlantics follows their earlier part- 
nership, with France, in the original 
Dassault/Breguet Atlantic ASW/ 
ASuW and maritime patrol aircraft 
programme. France has no similar 
requirement, having replaced its origi- 
nal Atlantic fleet with 28 new-produc- 
tion Atlantique ATL2s between 
1988-98, although is considering an 
early mid-life upgrade. 

French involvement, together with 
the US, is nevertheless expected in the 
form of observer status in the joint 
MPA programme. France is also field- 
ing a strong contender for the 
German/Italian requirements with 
Dassault’s projected and company- 
funded Atlantic ATL3, from design 
studies that have been underway for 
some years. Developed from the 
ATL2, the proposed ATL3 replaces its 
Rolls-Royce Tyne turboprops with 
next-generation RR/Allison AE2100H 
driving six-bladed Dowty composite 
propellers, in Lockheed Martin 
C-130J-type powerplants. 

Other ATL3 features include a new 


two-crew ‘glass’ cockpit, with flat- 
screen colour cockpit displays and 
head-up displays; new digital mission 
system avionics with advanced sensors 
integrating inputs from twin laser-gyro 
INS/GPS units; and new flight 
management system and autopilot. 
Surveillance and MAD detection 
equipment would be further integrated 
with multi-screen colour tactical 
displays, advanced ESM, acoustic 
processing, Have Quick II secure 
communications and Link 11/14/16 
datalink equipment. 

The ATL3 would have a maximum 
internal load of 6500 kg (14,330 Ib), 
against 3500 kg (7,716 Ib) for the 
ATL2, in a vastly bigger weapons bay, 
within the same 46200 kg (101,852 Ib) 
maximum take-off weight. Some 3500 
kg of external underwing weapons 
could still be carried by the ATL3, to a 
maximum of 10000 kg (22,046 Ib). 
The ATL3 would also be equipped for 
air-refuelling. 





Tiger equipment orders 


Further progress with the Franco- 
German Tiger attack helicopter 
programme came earlier in 2000 from 
engine and helmet-mounted sight/ 
display (HMSD) system contracts. 
These followed orders placed in sum- 
mer 1999 for an initial 80 Tigers each 
from 427 required overall by France 
and Germany. MTU Turboméca 
Rolls-Royce was the recipient in Janu- 
ary of a DM430 million (US$211 
million) production contract through 
Germany’s Federal Defence & Tech- 
nology Office (BWB) for 320 
MTR390 turboshaft engines plus 
spares, for delivery between 2001- 
2011. The first production Tigers will 
be delivered from late 2002. 

France has ordered 160 of Sextant’s 
Top Owl monocular HMSD for its 
first batch of Tigers, while Germany 
has selected BAE Systems to launch 
production of its helicopter-optimised 








This Antonov An-72 is one of three 
operated by the Moldovan air force. 
The cash-strapped air arm has sold 
many of its aircraft, including 21 
MiG-29s to the United States as part 
of the Co-operative Threat 
Reduction Program. 


Knighthelm binocular integrated 
HMSD, in preference to a competing 
Sextant/Teldix GmbH development of 
an advanced system. Teldix is still a 
major partner in the Knighthelm 
programme, which provides a modular 
helmet-mounted display for both day 
and night operation. 
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CROATIA: 
MiG-21 upgrade plans 





About 20 of the Croatian air force’s 28 
MiG-21bis and four MiG-21UM 
‘Fishbed-K’/’Mongol-B’ fighter- 
bombers and two-seat combat trainers 
are expected to undergo avionics and 
weapons upgrades by Israel Aircraft 
Industries and Elbit Systems, under an 
approximately US$100 million 
contract that was being finalised earlier 
in 2000. Normally competitors for 
MiG-21 upgrade contracts, I[AI/Lahav 
and Elbit are working together in 
Croatia to combine digital avionics — 
developed by the latter company for 
the Romanian Lancer programme — 
with some features of IAI’s less widely- 
sold MiG-21-2000 project. 

New equipment is expected to 
include Elta EL/M-2032 multi-role 


‘Fitters’ are an increasingly rare 
breed in Europe, and with operators 
such as Poland looking to purchase 
Western equipment, their days are 
numbered. This immaculate 
Su-22M4K is from 40 PLMB, seen 
during an exchange with Armée de 
VAir Jaguars at St Dizier. 











pulse-Doppler or EL/M-2001-B rang- 
ing radar, Elisra SPS-20 RWR, El-Op 
HUD, plus twin Elbit cockpit MFD 
screens and DASH helmet-mounted 
display/sight. These will allow opera- 
tions with such new precision-guided 
munitions as the Elbit Opher or similar 
LGBs, and Rafael Python 3/4 AAMs, 
as well as original and contemporary 
Russian weapons. Elbit was further 
reinforced from the beginning of 2000 
by its acquisition of Israel’s El-Op 
defence electronic company. 


CZECH REPUBLIC: 





More ‘Hind’ procurement 


Seven Mil Mi-24V attack helicopters 
were among equipment transfers from 
Russia in 1999 under Czech govern- 
ment trade credits. They supplement 
19 similar ‘Hind-Es’, 16 Mi-24D 
‘Hind-Ds’, and two dual-control 
Mi-24DU trainers operated by 331 
Helicopter Squadron (VrLTY from 
Prerov and Plzen-Line. Compared 
with the Mi-24D, the Mi-24V has 
uprated Klimov/Isotov TV3-117V 
turboshafts, and later weapons systems 
that include 9M114 Shturm (AT-6 
Spiral’) tube-launched supersonic 
ATMs, which retain SACLOS guid- 
ance. With a range of up to 5 km 
(2.7 nm), the AT-6s also have an 
air-to-air capability for helicopter 
interception roles. 


FINLAND: 





Hawks to be rewinged 


Some of the 57 Hawk Mk 51 
advanced turbofan trainers operated by 
the Finnish air force (IImavoimat) since 
1977 will receive new wings. A recent 
£17.1 million BAE Systems order 
covers 18 new Mk 51A wing-sets, 
similar to those on seven upgraded 
Hawks of that mark which followed 
the original 50 Finnish Mk 51s from 
1990. Built at BAE’s Brough facility in 
East Yorkshire, the new wings will 
replace Finland’s fatigue-expired main- 
planes and will be fully-equipped 
components, apart from the main 
undercarriage and power control units. 
Deliveries are scheduled between 
August 2001 and April 2002 to the 
Finnish air force, which will undertake 
their installation. 


GREECE: 


First export Eurofighters 
and more F-16s ordered 


Long-term Greek air force (HAF) 
plans for major combat aircraft pro- 
curement were finalised in March by 
announcements for the purchase of 
both Eurofighters and additional F-16s. 
Formal approval by the Greek Nation- 
al Security Council confirmed selec- 
tion of the Typhoon multi-role 
fighter, announced in February 1999. 
It also cleared the way for the HAF to 
complete negotiations for the estimat- 
ed £3+ billion contract for 60 
Typhoons, with options for 30 more, 
which a Eurofighter International 





spokesman said was expected “quite 
soon”. 

From discussions between the Greek 
procurement authorities and the 
NATO Eurofighter and Tornado 
management agency (NETMA), 
Greece will be invited to become a 
member of the NATO Eurofighter 
Management Organisation (NEFMA), 
to participate in the programme, and 
boost European defence co-operation. 
Eurofighter International president 
Cesare Gianni said that the Greek 
order would also strengthen integra- 
tion of its industry in the process of 
European consolidation. It provided a 
unique opportunity to the HAF to 
achieve superior capability and maxi- 
mum interoperability with Eurofighter 
partner air forces, he added. 

Delivery of the first export 
Typhoons is expected between 2005 
and 2009. Negotiations are also being 
continued by Eurofighter International 
with the Norwegian government, for 
an anticipated contract for 20 
Typhoons, plus options on another 10. 

Apart from its Typhoon order, the 
Greek government signed a US$2.1 
billion letter of offer and acceptance on 
10 March for long-discussed follow-up 
procurement of 16 more upgraded 
Block 50+ Lockheed Martin F-16Cs 
and 34 two-seat Ds, with options for 
10 more. New features would include 
Northrop Grumman’s high-resolution 
ground-mapping synthetic-aperture 
APG-68(V)XM radar, liquid-crystal 
colour cockpit displays, conformal 
long-range fuel tanks, and other 
upgrades. Final engine selection 
between the General Electric F110- 
GE-129 and Pratt & Whitney F100- 
PW-229 was expected before 
mid-year. Deliveries will begin in mid- 
2002, to supplement two previous 
batches totalling 66 Block 30/50 
F-16CGs and 14 F-16DGs received by 
Greece from 1986 and 1992. 


Phantom upgrade progress 


Roll-out took place in March of the 
first of 37 HAF F-4Es being upgraded 
by Hellenic Aerospace Industry (HAI), 
at Tanagra, in conjunction with Elbit 





Industries and DASA, from an initial 
US$38 million contract for the Peace 
Icarus 2000 programme. After proto- 
type installations in two HAF F-4Es at 
DASA’s Manching facility, where 
flight development started in April 
1999, the remaining 37 aircraft are 
being converted in Greece by the end 
of 2000 from Elbit upgrade kits. Based 
on US Technical Co-ordination 
Group recommendations, HAI struc- 
tural upgrades involved in the Peace 
Icarus programme are also being 
applied to 70 HAF Phantoms, to 
extend their operating lives to at least 
2015. 

Provision is being made for opera- 
tion of a wide range of weapons, 
including Raytheon AMRAAM, 
Sidewinder and IRIS-T AAMs, 
supplementing earlier AIM-7E/F Spar- 
rows for air defence and air superiority 
roles, plus precision-guided munitions 
for ground attack. Targeting and navi- 
gation facilities for these weapons will 
be provided by 20-25 Rafael LITE- 
NING sensor pods, from a late 1998 
US$35 million HAF contract. 


HAF buys C-SAR Cougars 


Contracts with Eurocopter France 
were finalised by the Greek govern- 
ment in February for procurement of 
four AS 532 Cougar Mk 2 helicopters, 
with options for two more, for opera- 
tion by 358 Mira of the Hellenic air 
force in combat search and rescue 
(C-SAR) roles. Also ordered by the 
French and Saudi governments, 
C-SAR Cougar Mk 2s can be armed 


eooes oeeece 


One-Eleven Series 479FU ZE432 
was repainted at Hurn and 
delivered back to Boscombe in late 
January. It provides heavy aircraft 
handling experience. 


New colours for ETPS 


In January 2000 the Boscombe Down- 
based Empire Test Pilot School 
revealed a new scheme with large gold 
‘ETPS' lettering and a griffon graphic. 





New electronic ‘Hip’ variant 


Although poor in quality, this photograph depicts a hitherto unknown electronic 
‘Hip’ variant. Based at Vyazma alongside other special Mi-8 variants (including 
Mi-8PPA, Mi-8SMV, Mi-8MTPB and Mi-8TSh-3), this aircraft is based on a standard 
Mi-8MTV-2 armed transport, but has the weapon pylon replaced by unusual 
antennas, with further antennas on the rear of the cabin. The unit is reported as the 
440 OVP (formerly at Borstel in East Germany), although the presence of 
Mi-8SMVs would also indicate the 292 ORVE previously at Cochstedt. 
















with 20-mm cannon and pintle- 
mounted 7.62-mm beam machine- 
guns, in addition to their specialised 
mission avionics, and have provision 
for external stores or drop tanks. Four 
Eurocopter AS 332C1 Super Puma 
Mk 1s previously ordered by the 
Hellenic coast guard service for civil 
SAR roles were delivered between 
December 1999 and May 2000. 


ITALY: 





C-130] procurement 
increased 


In February, initial flight testing began 
of the first (c/n 5495) of 18 Lockheed 
Martin C-130J tactical transports 
procured for the Italian air force in a 
US$1.2 billion November 1997 con- 
tract. Two follow-up AMI orders in 
rapid succession for four more 
Hercules 2s accompanied the tests. The 
first AMI order earlier in 2000, for two 
stretched C-130J-30s with substantially 
more cargo volume, included options 
for several more, two of which were 
almost immediately taken up. The 
second reorder also included funding 
to extend six C-130Js now being built 
for the AMI to similar -30 standards, 
Scheduled for delivery to the 46th 
Air Brigade at Pisa from summer 2000, 
the AMI’s 12 C-130Js and 10 C-130J- 
30s are among the most sophisticated 
versions so far developed. In addition 
to advanced communications and 
defensive systems, including UHF/ 
VHF combined multi-band radios and 
a laser warning receiver system, they 
have provision for cockpit armour, and 


Below: The ETPS acquired a new 
aircraft in early January with the 
delivery of Eurocopter AS 355F1 
Twin Squirrel ZJ635. The serial is 
in black, painted on the tail rotor 
drive fairing above the roundel. 
Previously registered G-NEXT, the 
AS 355 was acquired from 
McAlpine at Kidlington. Other 
rotary-wing types in ETPS service 
are the Gazelle, Lynx and Sea King. 
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will be the first C-130Js to have a 
receiver/tanker capability. Being able 
to refuel other aircraft as well as to be 
refuelled in flight themselves, the air- 
craft’s resulting flexibility in tactical 
transport operations make them a 
force-multiplier. 

Funding is being sought to upgrade 
some of the AMI’s 12 earlier C-130Hs. 
Further AMI transport modernisation 
will result from Italy’s launch order in 
November 1999 for 12. twin- 
turboprop Alenia/Lockheed Martin 
C-27Js. These aircraft will be delivered 
between 2002 and 2004 to replace 
current Aeritalia G222s, casting doubts 
on prospects for the AMI’s long-term 
requirement for 44 larger Airbus 
A400M turboprop transports. 





MB-339 upgrade 


Flight development was well advanced 
by Aermacchi earlier in 2000 of the 
first Italian air force (AMI) MB-339A 
basic/advanced jet trainer to receive 
mid-life upgrade (MLU) modifications. 
Launched jointly by the AMI and 
Aermacchi, the L110 billion (US$55 
million) MLU programme will extend 
the operating lives of some 70 
MB-339A/Bs that have equipped the 
SVBIA training school at Lecce/ 
Galatina since the early 1980s, plus the 
15 MB-339PAN versions flown by the 
‘Frecce Tricolori’ national aerobatic 
team. Improvements are being made to 
digital avionics, structure, onboard 
systems and maintainability. 

Linked by a 1553B digital databus, 
the new avionics suite will integrate an 
attitude and heading reference system 
(AHRS) and GPS with analog ADIs 
and HSIs in each cockpit, and a front- 





South African 
C-130B upgrade 


C-130 specialist Marshall Aerospace 
flew the first updated aircraft (407) for 
the South African Air Force on 27 
November 1999 from its Cambridge 
base (below). The most obvious feature 
of the upgrade is the new Sextant 
Topdeck ‘glass’ cockpit (right) which 
features four main screen displays 
(note that the orange-painted items are 
for test only). Marshall is performing 12 
SAAF C-130 modifications, of which the 
first three are undertaken at 
Cambridge. The remainder are being 
performed in South Africa by sub- 


contractor Denel. 






Normally based at Pristina, Kosovo, 
this Ukrainian Mi-17 is seen visiting 
the NATO headquarters base at 
Durres in Albania. Note the external 
cockpit armour. 


seat weapons sight. Current structural 
integrity requirements are being met 
by the adoption of new materials, 
aimed at increasing corrosion resis- 
tance, and the introduction of inspec- 
tion panels in critical areas, such as the 
wing/fuselage junction. 

After some 30 development flights, 
MLU modifications will be incorporat- 
ed into all AMI MB-339A/Bs from 
2001. Another 14 newer AMI 
MB-339CDs, with digital avionics for 
lead-in fighter training, may be supple- 
mented by an additional 15, depending 
on the upgrade progress of the earlier 


MB-339s. 


NORWAY: 





Kongsberg enrolled in 
Eurofighter industrial team 


An RNOAF decision expected earlier 
in 2000 between the Eurofighter and 
Lockheed Martin’s Block 60 F-16 for 
its new combat aircraft programme was 
behind a US$23 million Typhoon 
component production agreement 
announced in January by BAE Systems 
with Norway’s Kongsberg Defence & 
Aerospace (KDA) group. BAE’s invest- 
ment and a technology transfer accom- 
panying KDA manufacture of the 
Eurofighter’s carbon-fibre rudder and 
flaperons will advance the Norwegian 
company’s position in composite tech- 
nologies. KDA will also join a strategic 








partnership within the four-nation 
Eurofighter industrial group, even if 
the Typhoon is not selected to fulfil 
Norway’s new fighter requirements. 

RNOAF Eurofighter procurement 
would cost an estimated NKr10.7 
billion (US$1.34 billion), covering an 
initial planned purchase of 20 aircraft 
with options for another 10. 


ROMANIA: 





Aerospace industry changes 


Aerostar SA at Bacau was privatised in 
February following a contract with the 
State Ownership Fund; the latter 
retains only a single “golden share” 
from its original 69.99 per cent hold- 
ing, giving it veto rights on defence 
matters. Aerostar intends to continue 
its international co-operation policies, 
from collaborative programmes for the 
Romanian Defence Ministry. In addi- 
tion to the nearly-completed MiG-21 
Lancer and ongoing [AR 330 SOCAT 
Puma upgrades, these programmes 
include electronic communications and 
multiple-launch rocket systems. 

They will be achieved by new affili- 
ated companies, comprising A-E 




















Electronics, with Elbit Systems, and 
Aerothom Electronics with Thomson- 
CSF. Aerostar’s focal point for the 
post-privatisation period is the MiG-29 
Sniper programme, resulting from the 
mid-1999 industrial co-operation 
agreement by Aerostar, Daimler- 
Chrysler and Elbit Systems. 

Having the highest turnover and 
most diverse range of products, 
Aerostar is the leading aerospace group 
in Romania. Second is the state- 
owned IAR Brasov, on which an IMF 
veto late in 1999 ended a US$1.2 
billion licensed production programme 
for 96 AH-1RO Dracula attack 
helicopters for the Romanian armed 
forces, and associated Bell Helicopter 
Textron plans to acquire 70 per cent of 
IAR’s shareholding. 


RUSSIA: 
MiG 1.44 finally flies 


After some six years of expectation, 
following high-speed taxiing trials at 
Zhukhovskii in the hands of Roman 
Taskayev in late 1994, the first flight of 
RSK MiG’s Article 1.44 fifth-genera- 
tion fighter technology demonstrator 
on 29 February was something of an 
anti-climax. Chief test pilot Vladimir 
Gorbunov limited his initial sortie in 
the massive 30-tonne (29.5-ton) Mach 
2.35 prototype to only two circuits of 
the Zhukhovskii flight-test centre, 
with the undercarriage down and at an 
altitude of no more than 3,000 ft (914 
m), before touching down a mere 18 
minutes later. 

MiG’s 1.42 project for the Russian 
air force (VVS) multi-functional front- 
line fighter (MFI) program, for which 
the Sukhoi S-37 Berkut was also 
designed, has been in progress since 
the mid-1980s. Powered by two new 
Saturn/Lyul’ka AL-41F turbofans, the 
resulting 1.44 prototype had been 
completed by the early 1990s, but 
evidently no funding was then avail- 
able even to acquire the missing canard 
actuator units. 

Senior MiG officials tried to con- 
vince incredulous journalists at a 1997 
Paris air show press conference that the 
MFI had actually flown, but the 1.44 
remained in storage at Zhukhovskii, 
where it was finally shown to the 
Russian press only in January 1999, 
Former Sukhoi Su-35 designer Nikolai 
Nikitin, who took over as General 
Designer and Director of RSK MiG in 
1999, finally managed to arrange sufh- 
cient company finance to get the 1.44 
into the air, albeit very briefly. It has 
been officially stated that the project 
would never get beyond the prototype 
stage, and no further flights had been 
reported by mid-April. 





Egyptian helicopters 
on display 


Right: Spearhead of the Egyptian 
air force’s rotary-wing fleet is the 
Boeing AH-64A Apache. The initial 
batch of 24 was delivered from 
1995, followed by a second batch 
of 12 from late 1996. The Apaches 
equip two squadrons within an 
attack helicopter brigade at Abu 
Hammad. 


Below: The Mi-8 provides the bulk 
of the air mobility force, serving 
with four squadrons in two 
brigades. 





SLOVAKIA: 


Base facilities agreement 
Closer military ties, partial funding for 
airfield and range operations, plus 
increased interoperability and co- 
operation, are expected to follow a 
bilateral agreement with the US for 
use by USAF units in Europe of the 
Slovak air force base at Malacky and of 
the nearby Kuchyna weapons range. 
Ten F-16s and about 200 personnel 
from USAFE’s Spangdahlem-based 
23rd Fighter Squadron comprised the 
first US Slovakian deployment from 1 
April, when they arrived at Malacky 
for two weeks of weapons training. 
Three similar deployments are planned 
this year by the USAF to Slovakia, 
involving the use of both non- 
explosive and live munitions. 


SPAIN: 








Army and air force 
equipment orders 


Upgrade programmes which began in 
1991 reached their final stage late in 
1999, under a contract awarded by the 
Madrid government to Boeing to 
modernise five Boeing 414 Interna- 
tional Chinook helicopters to Spanish 
army aviation’s (FAMET) CH-47D 
configuration. FAMET took delivery 
of 10 CH-47Cs from 1975, followed 
by three Boeing 414-176s and six 
CH-47Ds. Of these, 17 are now oper- 
ated by FAMET’s 5th Helicopter 
Transport Battalion at Colmenar 
Viejo, near Madrid, including 12 
modernised CH-47Ds delivered from 


1991-93 and in 1999, In January 2000, 
airframe, engine, rotor, systems and 
avionics upgrades began of the remain- 
ing five to bring them to CH-47D 
standard, for deliveries in 2002. 
Among Spanish air force helicopter 
activities, the EdA order for Euro- 
copter EC 120B Colibri single-turbine 
training helicopters is now known to 
total 19 rather than 15, costing US$15 
million. Naval aviation (AAAE) 
Sikorsky Seahawk strength is being 
doubled by a US$54 million contract 
for six Block I SH-60Bs, plus kits to 
upgrade Spain’s six existing Seahawks 
to similar standards by late 2003. EdA 
plans for procurement of nine CASA 
CN.295 stretched twin-turboprop 
tactical transports were finalised in 
February, with signature of a Pts31.17 
billion (US$183 million) contract. The 
CN.295s will supplement 20 earlier 
EdA CN.235s between 2000-2004. 


SWITZERLAND: 
F/A-18 delivery completed 


Delivery of 26 Lot 17 F/A-18C and 
eight F/A-18D Hornets ordered in 
1992 finished in December 1999 as 
scheduled, with SF200 million 
(US$122 million) savings on the 
SFr3.5 billion (then US$2.33 billion) 
contract. This included 81 F404-GE- 
402 EPEs, APG-73 radars, AIM-7M 


The Royal Air Force of Oman 
(RAFO) is in the process of 
receiving 12 Pilatus PC-9Ms. These 
have replaced a similar number of 
surviving Strikemaster Mk 82s 
which retired in January 2000. 





All army support aircraft 
are operated by the air 
force. The SA 342K/L 
Gazelle fleet is used for 
light attack/observation, 
also scouting for the 
Apaches. A few SA 342Ls 
work on VIP transport 
duties (below). 


Sparrow and AIM-9L Sidewinder 
AAMs, spares for 25-30 years, techni- 
cal support, flight simulator and train- 
ing. Defensive aids include 
AN/ALQ-165 ASPs. 

All but the first two US-built 
Hornets were assembled by Swiss Air- 
craft & Systems at Emmen from 1995, 
as part of SF2.1 billion (US$1.28 
billion) in offset industrial returns, 
including major component produc- 
tion, so far achieved. Switzerland is 
expecting 100 per cent offsets by 2003 
for the Payerne-based Hornets. From 
1996 these aircraft replaced the Mirage 
IIIs of Fliegerstaffeln 16 and 17 for 
dedicated air-defence roles, and had 
flown for more than 3,100 problem- 
free hours by late January 2000. 


TURKEY: 





First upgraded Phantoms 


Delivery took place ahead of schedule 





in January of the first two of 54 from 
about 144 THK McDonnell Douglas 
F-4E Phantoms being upgraded by 
Israel Aircraft Industries. The upgrade 
includes Elta EL/M-2302 radar and 
Elbit digital avionics to Phantom 2000 
standards, from a 1997 US$632.5 
million contract. IAI’s Lahav Division 
is upgrading the first 26 F-4Es, and 
supplying kits for THK installation at 
Eskisehir air base in Turkey. 

Now part of the Elbit Systems 
group, Israel’s El-Op company recent- 
ly received a new order for advanced 
airborne reconnaissance systems to 
upgrade the capabilities of THK MDC 
RF-4Es, representing a further stage of 
modernisation for Turkey’s Phantom 
force. El-Op’s modular centreline 
reconnaissance pod accommodates its 
long-range electro-optical oblique 
infra-red camera and real-time 
datalink, which operate in conjunction 
with image-processing ground stations 
from the same company. 
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The Namibia Defence Force Air Squadron is a small but growing air arm, 
originally based around six Cessna O-2s, Subsequent acquisitions were two 


HAL Cheetahs (Lama —- below) and two HAL Chetaks (Alouette II). Recently 
the NDF has purchased two Harbin Y-12 light transports (above). In early 2000 


it was reported that four MiG-23s had been delivered. 





Attack helicopters 


shortlisted 
Despite predictions by Turkish 
Defence Minister Sabahattin 


Cakmakoglu of a final decision on type 
selection for the Turkish army’s US$4 
billion requirement for 145 attack 
helicopters, for approval by the 
Defence Industry Executive Commit- 
tee by early March, progress had been 
limited to shortlisting three finalists. 
High procurement and operating costs 
were believed to have caused the 
surprise elimination of the advanced 
Boeing AH-64D and Eurocopter Tiger 
from the original contenders. This has 
left the Agusta/IAI A129 International, 
Bell Textron AH-1Z King Cobra and 
Kamov/IAI Ka-50-2 in contention for 
an initial US$2.5 billion procurement 
order for 50 attack helicopters, for 
co-production and delivery from 
mid-2003. 


More Sikorsky orders 


Ongoing large-scale helicopter 
purchases by the Turkish armed forces 
have included naval orders for a second 
batch of eight S-70B Seahawks, 
towards total requirements for 32, plus 
an initial four CH-60S Knighthawk 
fleet support helicopters. The Turkish 
navy is due to receive the first of its 
eight initial Seahawks in 2000. They 
will be armed with Hellfire II attack 





missiles instead of the originally- 
specified KDA Penguin Mk 2 Mod 7s, 
and will operate from the new MEKO 
200 frigates. 

Incorporating features of both the 
Black Hawk and Seahawk, the 
CH-60S combines a larger cargo cabin 
and freight-loading doors with the 
SH-60’s uprated engines, rotor systems 
and dynamics, including automatic 
main-rotor blade-folding, folding tail 
pylon, and the SH-60R’s ‘glass’ cock- 
pit. CH-60S production for the US 
Navy started only in October 1999, 
under an initial US$67.4 million con- 
tract for the first five of a total require- 
ment for over 200 Knighthawks. They 
will be used for combat SAR and 
special warfare tasks, as well as under- 
taking fleet transport and support roles. 

Having received the first 20 of its 50 
Sikorsky UH-60 helicopters on order 
by the end of last year, supplementing 
22 already in service, the Turkish Land 
Forces Command has selected a 
common ‘glass’ cockpit architecture 
configuration developed by Rockwell 
Collins and Sikorsky, for its Black 
Hawks and eight Sikorsky SH-60B 
Seahawks. Rockwell Collins has 
received a new US$28 million contract 
for 58 new Black Hawk 2000 cockpit 
avionics, which feature four 6 x 8-in 
(15 x 20-cm) multi-function displays 
and a flight director integrated with 
dual flight-management systems; they 
are also designed for installation in the 
Sikorsky CH-53 and S-92. For UH-60 





installation, the instrument panel has 
been narrowed to improve cockpit 
visibility, and weather radar has been 
installed. Provision is also made for 
forward-looking infra-red (FLIR), and 
a digital moving map. 


UNITED KINGDOM: 


Tornado upgrade problems 


Difficulties with the RAF’s £1 billion 
mid-life update of 142 Tornado 
GR.Mk 1s to GR.Mk 4 standard by 
BAE Systems were revealed in late 
February. The MoD admitted that 53 
GR.Mk 4s redelivered at that time had 
a limited medium-level capability to 
drop laser-guided bombs using TIALD 
targeting pods, due to software incom- 
patibilities. These were now being 
rectified from a two-stage upgrade 
programme, under which about 40 
Tornado GR.Mk 4s will attain a full 
medium-level TIALD capability by 1 
July, to allow initial operational 
deployment later this year. Full 
medium- and low-level TIALD clear- 
ance is planned for 70 GR.Mk 4s by 
February 2001, or earlier. Apart from 
being well behind schedule, the 
GR.Mk 4 programme is reportedly 
around £354 million over budget, and 
excludes new radar warning receiver 
and secure datalink requirements. 





AAC receives first WAH-64 


Britain’s Army Air Corps took formal 
delivery at Yeovil on 15 March of the 
first of 67 WAH-64 Longbow Apache 
attack helicopters. The aircraft were 
ordered four years earlier in a £2.7 
billion contract with GKN Westland 
Helicopters as prime contractor. Eight 
of the AAC’s WAH-64s are being 
built by Boeing, which is assembling 
basic fuselages for the remaining 59 at 
its facility in Mesa, Arizona. GKN 
Westland is undertaking their final 
assembly, flight test, delivery and 
support in a new purpose-built facility 
at its Yeovil factory, in Somerset. 
WAH-64 deployment from GKN 
Westland’s £2 billion share of the 
overall contract will involve 48 front- 
line, eight training, one DERA, one 
development and trials, and nine attri- 
tion reserve Apaches, plus their unique 
Rolls-Royce Turboméca RTM322 


turboshaft engines, avionics, systems 
and equipment. Customised indige- 
nous equipment, from the 22nd 
production WAH-64 onward, will also 
include a BAE Systems advanced 
integrated active defensive EW suite 
(HIDAS). 

A 30-year £650 million training 
services contract has been allocated to 
Aviation Training International Ltd, a 
joint-venture company formed by 
GKN Westland and Boeing, to instruct 
WAH-64 pilots and ground crews. 
Hunting Engineering Ltd has a £350 
million contract for supply, integration 
and qualification of WAH-64 
weapons, including semi-active laser- 
or radio frequency-guided Hellfire 
attack missiles, CRV-7 rockets and 
30-mm cannon ammunition. These 
will be linked with the standard US 
Army helmet-mounted sight/display, 
and were planned to include Shorts 
Starstreak AAMs for use against enemy 
helicopters or UAVs. Starstreak and 
Stinger have both been successfully 
launched from the Apache, but AAM 
procurement for the WAH-64 is not 
currently planned by the MoD. 


RAF plans major unit 
redeployments 


Following the closure and return to 
the German government of Laarbruch 
air base in November 1999, Briiggen, 
with three Tornado GR.Mk 1/4 
squadrons, remained the last military 
airfield in Germany housing RAF 
combat aircraft. Laarbruch’s two Harri- 
er GR.Mk 7 squadrons (Nos 3 and 4) 
were withdrawn to Cottesmore in 
March 1999, and Briiggen is due to 
close down, in turn, after its Tornados 
return to the UK, by the end of March 
2002. No. 14 Squadron will be first to 
withdraw, to Lossiemouth (where the 
resident units’ first GR.Mk 4s recently 
arrived) in January 2001. No. 9 
Squadron will follow in July 2001, to 
RAF Marham, leaving No. 31 
Squadron as the last flying unit, until it 
moves to Wittering in August of that 
year. No. 37 Squadron, RAF Regi- 
ment, will then finally withdraw its 
Rapier FSC airfield defence missile 
systems, probably also to Wittering. 

Other planned RAF unit moves 
include the transfer of the 10 GR.Mk 
1A/B and T.Mk 2A/B Jaguars of No. 
16 (Reserve) Squadron — the OCU — 
from Lossiemouth in 2000-01 to 
consolidate all Jaguar operations at 
Coltishall. As the Tornado F.Mk 3 
OCU, No. 56(R) Squadron will move 
in the spring of 2004 from Coningsby, 
Lincs, to Leuchars, in Scotland. This 
will become the last F.Mk 3 base, 
before replacement of these Tornados 
by Eurofighters is completed. 

The RAF’s ‘Red Arrows’ national 
aerobatic display team is involved in 
several planned unit moves, mostly 
associated with bases in Lincolnshire: 
the team’s red-painted BAe Hawk jet 
trainers are to be returned from their 
present base at Cranwell, alongside the 
RAF College and flying training 
school, to their earlier home at Scamp- 
ton. The World War II base of the 





Lancasters of the historic No. 617 
‘Dambusters’ Squadron, Scampton has 
had no resident flying units since 1995, 
although its airspace has been used by 
the ‘Red Arrows’ to practise and 
perfect their complex formation 


manoeuvres between display seasons. 
The team’s 91 personnel and its equip- 
ment will now move on a permanent 
basis to Scampton, the remainder of 
this site being considered by the MoD 
for other defence purposes. 


Middle East 


EGYPT: 





Hawkeye upgrade contract 


Upgrades almost to Hawkeye 2000 
standards of five Group 0 E-2C Hawk- 
eye airborne early-warning and control 
aircraft operated by the Egyptian air 
force since 1987 are planned in a 
US$138 million FMS contract received 
by Northrop Grumman in late 1999, 
Replacement of the original General 
Electric APS-138 surveillance radar by 
the Lockheed Martin APS-145, plus a 
new two-thirds smaller mission 
computer with more capacity, and 
three new workstations, are among the 
main changes involved. 

Northrop Grumman’s Integrated 
Systems & Aerostructures (ISA) sector 
will undertake design, development 
and procurement of aircraft kits and 
initial spares for the Egyptian contract. 
Work on the first aircraft, which will 
begin in Egypt in late 2002, follows a 
similar upgrade of 13 Japanese Air 
Self-Defence Force Group 0 E-2Cs 
from a US$20 million 1998 contract. 
Follow-on orders could increase the 
total programme value to about 
US$250 million. 

Rolls-Royce Allison has received a 
US$150 million contract to provide 52 
uprated T56-A-427 turboprops, with 


options for another nine, in an associ- 
ated programme. Introduced as part of 
the Group I update, this replaces the 
original -425 engines for installation or 
retrofit in US Navy, French and 
Taiwanese E-2C+ Hawkeyes. France 
has two Group II E-2Cs, plus orders 
for a third, while Taiwan is awaiting 
two ex-USN Group 0 E-2Cs to 
supplement its four earlier E-2Bs, 
remanufactured to E-2C standard and 
known as E-2Ts. 

Delivery of the first of 75 new or 
upgraded Hawkeye 2000s, from initial 
US$1.2 billion orders for 22, is expect- 
ed by the USN in October 2001. 
Twenty-eight Group 0 E-2Cs being 
withdrawn from USN service are 
being offered, with or without 
upgrades, to foreign customers. 


ISRAEL: 
More F-16s ordered 





In its fourth contract for new-build 
Fighting Falcons, Israel ordered anoth- 
er 50 in a US$2.5 billion FMS contract 
placed in mid-January with the US 
Defense Department, with options for 
up to 60 more. Powered by F100- 
PW-229 turbofans, these aircraft will 
be specially-equipped two-seat Block 











Highlight of the flying display was the six-ship RSAF ‘Black Knights’ team, 
which added a pair of F-16As to the standard A-4 four-ship. While the 
Skyhawks flew immaculate close formation, the F-16s performed a series 
of impressive opposition manoeuvres. 















50+ F-16Ds (F-16ls), incorporating 
new avionics systems developed and 
supplied by the Israeli aerospace indus- 
try, to operate with indigenous preci- 
sion-guided weapons from early 2003. 
Lockheed Martin will receive some 
US$1.34 billion from the overall 
programme, which will include equip- 
ment worth about US$70 million from 
Elbit Systems over a three-year period. 
Apart from the central mission com- 
puter and advanced display processor, 
Elbit will supply stores management 
systems, new-generation DASH IV 
helmet-mounted display/sight and 
other advanced open architecture 
avionics. Elbit’s recently-acquired 
Israel-based Cyclone Aviation Products 
subsidiary will also supply various F-16 
structural assemblies, using advanced 
composite technologies. Other Elbit 
equipment supplies for F-16 
programmes from five-year offset 
contracts will exceed US$140 million. 
Rafael will supply advanced sensors 
and weapons for the F-161 pro- 
gramme, in which several other Israeli 
companies are involved. Among these 
is Israel Aircraft Industries (IAI), which 


(A-50 being the light attack version). 


The main surprise in the small static display was this Sikorsky S-70A of the 
Brunei air force, one of four delivered with External Stores Support System 
(auxiliary wings), weather radar and FLIR Systems AAQ-21 SAFIRE FLIR 


turret for the rescue role. 


Asian Aerospace 2000 - Changi Airport, Singapore 


Billed as the first major air show of the new millenium, Asian Aerospace 2000 
attracted little in the way of military aircraft participation, with the exception of a 
large US contingent, which included B-1, B-52, F-15, F-16, F/A-18, KC-135R, E-2 and 
AH-1 (the latter from the USS Belleau Wood which was in port at the time). There 
was also little in the way of news, although Lockheed Martin and KAI announced 
that the KTX-Il supersonic trainer has been redesignated as the T-50 Golden Eagle 


Military Aviation Review 


Left: Still going strong, the Hawker Hunter flies on 
with the Indian Air Force’s Target Tug Flight 
‘Banners’ at Kalaikunda, providing air-to-air 
gunnery targets for visiting fighter squadrons. The 
unit has six F.Mk 56s (illustrated) and two T.Mk 66 
two-seaters on strength. The TTF has flown the 
Hunter (and no other manned aircraft) since 1972. 


Below: India’s MiG-27M fleet is adopting a light 
grey scheme, as demonstrated by this aircraft from 
222 Squadron ‘Tigersharks’. 





will produce external conformal fuel 
tanks and video datalink systems, while 
Elisra will contribute an integrated 
electronic warfare suite for the 
IDF/AP’s uniquely-customised 
F-16Ds. These aircraft will increase 
total Israeli new-build F-16 procure- 
ment to 260, plus 50 transferred from 
USAF stocks. 





Apache procurement 


Defence economies resulted in revised 
arrangements with the US earlier this 
year by the IDF/AF to acquire 12 
rather than 24 new Boeing/MDH 
AH-64D Longbow Apache attack 
helicopters, and upgrade 12 of its exist- 
ing 39 AH-64As to similar standards. 
IDF/AF procurement of 12 AH-64Ds 
and associated equipment was 
proposed in January from a US$410 
million Foreign Military Sales (FMS) 
contract. Upgrades of up to 12 
AH-64As were agreed on the basis of 
the original Pentagon-approved 
proposal, which also included 
TADS/PNVS targeting systems, 
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Boeing AGM-114L3 Hellfire II laser- 
guided ATMs, and spare General Elec- 
tric T700-701C turboshaft engines. 

Israel has requested other new US 
equipment, including 700 Joint Direct 
Attack Munitions (JDAM) tail-kits, 
from an estimated US$45 million 
contract. JDAM tail-kits incorporate 
INS/GPS guidance systems to convert 
500-lb Mk 82, 1,000-Ib Mk 83 and 
2,000-lb Mk 84 free-fall bombs into 
PGMs with a nominal range of 16-24 
km (10-15 miles). 





C-47 service life extended 


Continued service for at least three 
more years was foreseen for the 
IDF/AF’s dozen or so veteran Douglas 
C/RC-47s, in a recent review of 
equipment. Flown from Lod by 120 
Squadron, the IDF/AF’s specially- 
equipped C-47s are employed mainly 
on electronic and signal intelligence 
(Elint/Sigint) roles. 


KUWAIT: 
C-130J interest? 


Following reported government 
approval late in 1999 of the necessary 
funding, the Kuwait air force could 
become an early customer for the 
Lockheed Martin C-130J tactical trans- 
port. Four stretched -30 versions of the 
Hercules 2 were expected to be 
ordered earlier in 2000, subject to 
satisfactory contractual negotiations, to 
replace five currently operated KAF 
Lockheed L-100-20/30 Hercules. 

Following initial operational capabil- 
ity of its 32 KAF/A-18C and eight 
two-seat KAF/A-18D combat trainers, 
with uprated F404-GE-402A turbo- 
fans, the KAF has withdrawn from 
service 13 of its remaining Dassault 
Mirage F1CK-2/BK multi-role fight- 
ers. They formerly equipped two 
squadrons at Ali Salim Sabah, and are 
now being offered for disposal with 
spares and support equipment. 


UNITED ARAB 
EMIRATES: 


Lockheed Martin clinches 
F-16 contract 











In one of the longest delays between 
combat aircraft selection and contrac- 
tual agreement, the UAE eventually 


finalised its May 1998 choice of the 
F-16 with a US$6.4 billion Lockheed 
Martin contract. Signed on 5 March in 
Abu Dhabi by Colonel Abaid Al Ketbi, 
director of UAE Armed Forces general 
purchasing, the contract covers 80 
examples of the new Block 60 Desert 
Falcon version, including 25 two-seat 
F-16Ds. Still awaiting UAE signature 
at that time was an approximately 
US$2 billion contract for AIM-9M 
Sidewinders and over 2,000 AIM- 
120B AMRAAMs, plus GBU-12 
Paveway II laser-guided bombs, and 
AGM-65 Maverick, AGM-84 
Harpoon, AGM-88 HARM ASMs, 
and other ordnance, mostly from 
Raytheon. The main factors in 
contract finalisation delays reportedly 
concerned advanced technology trans- 
fer problems and US insistence on 
refusing software source code transfers, 
particularly for the Northrop Grum- 
man integrated electronic warfare suite 
(IEWS). 

Northrop Grumman’s US$1 billion 
participation in the UAE’s Desert 
Falcon programme includes active 
electronically-scanned array (AESA) 
Agile Beam radar for improved track- 
ing of multiple targets, among many 
new and advanced features, plus associ- 
ated systems. They include a new 
internal sensor suite incorporating a 
Northrop Grumman  mid-wave 
forward-looking infra-red and target- 
ing system (IFTS), as well as new 
colour cockpit displays, mission 
computer, IDM/Link 16 datalink, and 
integrated digital flight controls from 
other contractors. 

A 50 per cent range extension has 
been achieved by new upper-fuselage 
conformal fuel tanks of 3,000 Ib (1361 
kg) capacity, with no flight envelope 
restrictions, plus 500-Imp gal (2273- 


litre) drop tanks, at increased take-off 


weights up to 50,000 lb (22680 kg). 
The UAE has selected General 
Electric’s uprated 32,500-Ib (144.54- 
kN) F110-GE-132 in preference to 
Pratt & Whitney F100-PW-232 turbo- 
fans, in a US$400 million order for 88 
powerplants for its 80 Desert Falcons, 
which will be delivered between 2004 
and 2007. 


YEMEN: 
New fighters and trainers 





In addition to at least six Chengdu 
F-7M Airguard air-defence fighters 
from China, deliveries have also been 





Carrying an ALQ-131 ECM pod, this is an F-16D Block 52 from the Republic 
of Singapore Air Force’s Cannon AFB detachment. Although nominally a 
USAF training unit (428th FS, 27th FW), the squadron is regarded by the 


RSAF as an operational one. 
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Gulfstream has delivered the fifth U-4 (Gulfstream 1V-MPA) to the Japan Air 
Self Defence Force, two of which are seen here flying past Mt Fujiyama. 
Operated by Dai 402 Hiko-tai and Sotai Sireibu Hiko-tai at lruma, the U-4s 
have rapid-change interiors for various transport tasks (staff transport, light 
cargo etc), and have a 5-ft x 6-ft (1.52-m x 1.83-m) cargo door to meet 
medical evacuation requirements. 


reported to the Republic of Yemen air 
force over the past few months of a 
dozen L-39C advanced jet trainers 
from Aero Vodochody in the Czech 
Republic. The L-39s will provide 
lead-in training for the 50 or so 
MiG-21MF/bis/UM, 25 MiG-23ML/ 
UB and 18 Sukhoi Su-22M2/UM3 
fighters operated by the mainly 
Russian- -supplied RYAF. 


Africa 


ANGOLA: 


More Russian aircraft for 
government forces 


Continuing Angolan government 
procurement of surplus Russian and 
East European arms and equipment, in 
the renewed conflict with rebel 
UNITA forces, reportedly includes a 
dozen or so close-support Sukhoi 
Su-22M4 ‘Fitter-Ks’ from Slovakia. 
They are believed to follow a small 
number of Su-24 ‘Fencer’ variable- 
geometry ground-attack aircraft from 
Belarus, and up to 15 Su-27 ‘Flanker’ 
advanced air superiority fighters, which 
would appear excessively sophisticated 
and expensive to operate for what is 
basically tribal warfare, there being no 
air threat from UNITA. 


BOTSWANA: 
C-130 upgrade contract 


Under a US$12 million contract, 
Milwaukee-based Derco Aerospace is 
refurbishing and equipping with new 
avionics a third surplus USAF Lock- 
heed C-130B Hercules, recently 
acquired from AMARC storage in 
Arizona for the Air Wing of the 
Botswana Defence Force. Derco’s 
contract also includes modifying the 
AW/BDF’s two original C-130Bs, 
delivered in 1998, to similar standards, 
the work to be undertaken in Lake 


City, Florida. 


RWANDA: 
Mi-17MDs delivered 


Following the destruction of most of 
its few aircraft in the tribal wars of the 
early 1990s, Rwanda’s emergent air 
force has become the first known 
export customer for Mi-17MDs 
(Mi-8MTV-5s). Four of these trans- 
port helicopters were delivered late in 
1999 from the Kazan Helicopter Plant. 
With recent sales to Egypt, Laos, 
Malaysia, Uganda and Vietnam, Kazan 
has exported more than 1,200 civil and 
military Mi-17s to over 30 countries, 
since it started production in 1982. 
The Mi-17MD’s unique and distinc- 
tive flat hydraulically-operated rear 
loading-ramp was also developed by 
Kazan. 


Block 20 F-16A (foreground) and F-16B of the 4th TFW, Republic of China 
Air Force, are seen having safety pins replaced after a sortie from Chia Yi. 
The F-16A carries a typical air defence load of four AIM-9M Sidewinders and 
two AIM-7M Sparrows, and an ALQ-184(V)7 ECM pod. 





Southern Asia 


BANGLADESH: 
MiG-29s delivered 





Despite domestic political opposition, 
delivery of eight MiG-29s was sched- 
uled for completion between Decem- 
ber 1999 and February 2000 to the 
Bangladesh air force. The aircraft were 
ordered through Russia’s Rosvoorou- 
zhenie arms export agency in summer 
1999 for a reported US$125 million. 
Including spares, support equipment 
and training, this represents a 
programme unit cost of only 
US$15.625 million, indicating the 
aircraft were probably supplied from 
earlier, unsold VPK MiG MAPO 
production or surplus Russian air force 
(VVS) sources. 

MiG-29 operation is expected from 
Dhaka, to replace the BAF’s 16 CAC 
F-7MB air defence fighters, and 
supplement 12 NAMC A-5C ground- 
attack aircraft. Planned A-5C replace- 
ment will be by the early procurement 
from China of eight upgraded CAC 
F-7MFG crank-winged MiG-21 
developments. 





US C-130s supplied 


Four ex-USAF Lockheed C-130Bs 
supplied under US aid programmes 
from long-term AMARC storage at 
Davis-Monthan AFB, Arizona, are 
being upgraded by Lockheed Martin 
from a US$15 million contract, which 
include two years of local technical 
support, prior to delivery of the first to 
Dhaka in September. General refur- 
bishment and depot-level overhauls at 
the USAF’s Warner Robins Air Logis- 
tics Center, Georgia, are being 
followed by installation of ‘glass’ cock- 
pit digital avionics to Global Air 
Traffic Management (GATM) stan- 
dards by Lockheed Martin’s Aircraft & 
Logistics Center in Greenville, South 
Carolina. 


INDIA: 





Naval carrier plans 


Continued long-term operation of 
India’s sole carrier — INS Viraat (ex- 
HMS Hermes) — is evidently planned 
by the Indian government, despite its 
nearly-finalised negotiations reported 
earlier this year to acquire the 44000- 
tonne (39,370-ton) Russian aircraft- 
carrier Admiral Gorshkov. Currently 


completing an extensive refit at the 
Cochin Shipyard, Viraat is due to 
move to the Bombay Naval Dockyard 
later this year for installation of Israeli- 
supplied Rafael Barak vertically- 
launched ship-to-air missile systems. 
With command to line-of-sight (SAC- 
LOS) radar guidance, the Barak is 
effective against attacking aircraft and 
anti-ship missiles over ranges between 
500 m (547 yd) and 10 km (6 miles). 





Early jet-trainer decision 


A decision between the BAE Hawk 
and Dassault/Dornier Alpha Jet to 
meet the IAF’s long-standing US$1.5 
billion advanced jet trainer (AJT) 
requirement was expected earlier this 
year, given the additional urgency 
resulting from the loss of about 30 
Indian military aircraft in accidents 
during 1999. Following retirement of 
its two-seat Ajeets and Hunters, the 
IAF has been without an advanced 
trainer for the past decade or more. 
Current transition by fast-jet student 
pilots from the HAL Kiran basic train- 
er to two-seat MiG-21Us appears to 
have been a step too far, and to have 
contributed to the high accident rate 
of this widely-used fighter. 

Although shortlisted by the IAF for 
its AJT programme alongside BAE’s 
Hawk, the Alpha Jet has been out of 
production for many years. IAF 
pressure for an early AJT decision, 
finally due in November 1999, was 
again stalled by India’s politicians, who 
compelled Defence Secretary T. R. 
Prasada to instigate a review of the 
programme to include several previ- 
ously-rejected contenders. Among 
these were Russia’s MiG-AT and 
YakAEM-130, although neither has 
yet entered full-scale production. 

An important part of the AJT 
requirement is co-production by 
Hindustan Aeronautics, including 42 
from HAL assembly, following 24 
from the original constructors, in the 
planned initial batch of 66 aircraft. 
Dassault’s bid to India has been sweet- 
ened by offers for inclusion of the 
entire jigs and tools for Alpha Jet 
production, which are still available 
and were found after inspection by 
HAL to be in good condition. It 
would take a considerable time, 
however, to set up these assemblies 
and resume production from scratch in 
India. 

Apart from engine selection, which 
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was expected before mid-year, HAL’s 
projected 9,920-lb (4500-kg) HJT-36 
intermediate jet trainer design has been 
frozen. Construction has started and a 
first flight is scheduled for April 2001. 
As a Kiran replacement, the aircraft is 
not designed to fulfil the IAF’s 
advanced trainer needs. 


Far East 


CHINA: 


AFI/PLA switches to the 
offensive 





Plans to expand the offensive capabili- 
ties of the People’s Liberation Army 
Air Force (AF/PLA) were revealed by 
its commander-in-chief, Lieutenant 
General Lin Shunyao, in a carefully- 
worded address to the Millennium Air 
Power 2000 conference in Singapore 
in February. He said that for better 
implementation of its original military 
strategy of “active defence”, the 
AF/PLA was shifting “from national 
air defence towards defence plus 
offence”. “China will never invade or 


threaten any sovereign state,” he 
added, “but it will definitely not allow 
any other country to invade [it].” 
According to recent Russian press 
reports, eight Kamov ‘Helix-A’ ship- 





based ASW helicopters have been 
ordered by the Chinese navy for oper- 
ation from its two new ‘Sovremenny’- 
class destroyers. In addition to three 
basic Ka-27PLs, the remainder of these 
helicopters are expected to comprise 
Ka-28 export versions, with uprated 
TV3-117-VK turboshaft engines. 


INDONESIA: 
Hawk 209 deliveries 


BAE Systems was able to complete 
deliveries from its Warton factory of 
the remaining seven Hawk Mk 209 
single-seat radar-equipped light multi- 
role combat aircraft, from 16 ordered 
by the Jakarta government in 1992. 
Delivery came after the expiry in mid- 
January of a four-month European 
Union embargo on arms exports to 
Indonesia, imposed during the East 
Timor crisis. A company spokesman 
said that BAE was contractually com- 
mitted to completing Indonesia’s 
second batch of 16 Hawk 209s, 


SOUTH KOREA: 


Challenger ordered for 
Maritime Police 


Ocean surveillance and patrol opera- 
tions are the designated roles of a 
special mission version of the 
Bombardier Challenger 604 twin- 





KASET, the Royal Thai Agricultural Aviation Division, has taken delivery of 
two IPTN-built Airtech CN.235Ms. This type also serves with the police. 








Above: This Learjet 35A is one three 
operated by the RTAF’s 605 
Squadron on surveillance tasks. 
Just visible above the wing tank is 
the fairing for an oblique camera. 


Left: This RTAF F-5E wears unusual 
double codes, indicating its 
reassignment from the main fighter 
unit (Wing 7 at Surat Thani - ‘SRT’) 
to the aggressor unit (‘VM’ - for 
Crown Prince Vatsilalongkon 
Machidon, who is one of the unit’s 
principal pilots). ; 
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turbofan long-range transport recently 
ordered for the Republic of Korea 
National Maritime Police Agency 
(KNMP). Elta’s EL/M-2022 advanced 
multi-mode maritime surveillance 
radar, similar to that supplied to the 
Royal Australian Air Force for its 
Lockheed AP-3C Orion upgrade 
programme, has been selected as the 
Challenger’s primary sensor. With 
other mission system avionics, its 
maritime equipment will be installed 
by Aerodata in Germany. 


MALAYSIA: 
C-130 upgrade contract 





Through the AIROD group, local 
industry is involved in a two-stage 
avionics and structural upgrade 
programme for the Royal Malaysian 
Air Force’s 14 C-130H turboprop 
transports, agreed with Lockheed 
Martin Aeronautical Systems late last 
year. In the initial programme, two 
RMAF C-130Hs will be stretched to 
-30 standards by the insertion of addi- 
tional fuselage sections fore and aft of 
the wings, increasing cargo hold 
volume by about 30 per cent. 
First-phase upgrades will also 


include equipping three RMAF 
Hercules with so-far-unspecified ‘glass’ 
cockpit avionics, to meet GATM stan- 
dards. This is likely to be similar to the 
USAF’s C-130X Avionics Moderniza- 
tion Program (AMP) requirement, for 
which Lockheed Martin is bidding 
with Rockwell Collins, although 
details of the RMAF’s proposed 
GATM installation are still awaited. 
Two more Malaysian C-130Hs will be 
modified in second-phase upgrades, 
which will include GATM modifica- 
tions to the remaining 11 aircraft, plus 
conversion of two as KC-130Hs with 
air-refuelling equipment, to double the 
RMAFP’s tanker fleet. 


SINGAPORE: 





New F-16 upgrade package 


Singapore Technologies Aerospace (ST 
Aero), the Lockheed Martin Aeronau- 
tics Company (LMAC), and several 
international equipment manufacturers 
are collaborating to market a new 
avionics and structural upgrade package 
for early model F-16s. Known as 
Falcon ONE, the programme was 
unveiled at February’s Asian Aerospace 
2000 air show, and provides an 


Hueys for the Argentine Marines 


By the end of March 2000 the Comando de Aviacion Naval Argentina (COAN) 
should have received eight ex-US Army Bell UH-1Hs to equip 3° Escuadrilla 
Aeronaval de Helicdpteros at BAN Comandante Espora (Bahia Blanca). The 
squadron will be dedicated to support of the Infanteria de Marina (IMARA), although 
plans for an independent Marines unit were abandoned following COAN concerns 
over duplication of structure and costs. The aircrews are being trained by the army, 
while technical support is provided by the air force. Jorge Nufiez Padin 
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Above: The 2a Eslla SA 316B Alouette IIIs previously used for Marines 
support have been re-roled for general naval duties, receiving a light grey 
paint scheme in the process, in place of a two-tone green scheme. 


Below: The first two UH-1Hs arrived by air in late November 1999 to allow 
training to begin. The remaining six were due in March 2000. A weapons 
package is under consideration. 





advanced integrated weapon delivery 
and navigation system, with several 
new sub-systems. 

Aimed at international export 
markets, Falcon ONE is claimed to be 
more advanced than the F-16’s current 
Mid-Life Update (MLU) programme. 
It incorporates a completely new ST 
Aero modular mission computer 
driving both the mission data process- 
ing and three 5 x 7-in (12.7 x 17.8- 
cm) Astronautics multi-function colour 
cockpit displays, using a single software 
package. To avoid data overloading, 
information is presented in optimised 
form, and the pilot awareness display is 
an overhead view of the complete 
tactical situation overlaid on a BAE 
Systems digital moving map. While 
one F-16 tracks a target, smart 
datalinks allow its No. 2 to achieve 
weapon release in the passive mode. 

Also supplied by BAE are a wide- 
angle raster-capable head-up display 
with FLIR/IRST imaging capability, 
an integrated up-front control panel, 
and an interlinked lightweight helmet- 
mounted display/sight, including the 
Viper 4 and the more advanced Strik- 
er, for use with high off-boresight 
AAMs and AMRAAM. Radar options 
include an uprated Northrop Grum- 
man APG-66(V)2, or Alenia’s FIAR 
Grifo with high-resolution spotlight 
synthetic aperture operation for 
ground-mapping. Falcon ONE 
upgrade features further include 
HOTAS, voice recognition controls, 
ground-station data exchange, 
GPS/INS, and engine performance 
monitoring. 








Apache Longbow radar 


After the UK, Singapore will become 
the second export customer to equip 
its Boeing/MDH AH-64D Apache 
attack helicopters with AN/APG-78 
Longbow mast-mounted multi-role 
millimetric radar, under a US$25.9 
million order placed in February. 





The first of 11 production 

SH-2G(A) Super Seasprites for the 
Royal Australian Navy began flight 
trials on 6 January 2000 at Kaman’s 
Bloomfield, Connecticut, facility. 
This view highlights the FLIR turret, 
360° radar and forward warning 
receivers fitted to this version. 


Longbow deliveries are planned to 
begin to the Republic of Singapore Air 
Force in 2002. This will coincide with 
the receipt of its first AH-64D from 
eight ordered in March 1999 under a 
US$620 million FMS contract, includ- 
ing associated weapons and equipment. 
Options were included for 12 more, 
towards a total requirement for 32. 


TAIWAN: 


Helicopter and transport 
expansion 





Three long-serving Republic of China 
Army Aviation Boeing 234 MLHs will 
be supplemented from 2001 by nine 
Boeing CH-47SD Chinook medium- 
lift helicopters ordered in January in a 
US$300 million FMS contract. The 
Boeing 234s have been involved in 
VIP transport and various humanitarian 
service and disaster relief missions since 
the early 1980s. Funding is additionally 
being sought from NT340 billion 
(US$10.7 billion) FY 2000 Taiwanese 
military budget plans for about 25 new 
utility helicopters, from a total require- 
ment for 98, as well as for 18 new 
tactical transports. 

The long-serving Taiwanese Presi- 
dential Boeing 727 was replaced in 
February when a new Boeing 737-800 
was delivered to the Government 
Transport Squadron of the Republic of 
China Air Force at Sungshan air base, 
Taipei. Before entering RoCAF 
service, the US$86 million Boeing, 
known officially as an Executive 
Branch Special Use Aircraft, was 
equipped locally with special commu- 
nications and security equipment. 


Australasia 


AUSTRALIA: 


Project Air 87 bids 
reopened 





Australian Army Aviation’s A$1.25 
billion (US$790 million) fixed-cost 
Project Air 87 programme to procure 
about 24 armed reconnaissance heli- 
copters was reopened in February to 
the original six submissions, following 
Bell Helicopter Textron complaints in 


1999 at being excluded from the three 
shortlisted contenders. Under Secretary 
for Defence Acquisition Michael 
Roche said that changes to the 
procurement specifications, resulting 
from evaluations of the company 
proposals, had justified the reopening 
and review. 

Apart from Bell’s upgraded AH-1Z 
Viper, other previously-rejected bids 
for Project Air 87 Requests for 
Proposals came from South Africa’s 


Partnering the R-99A (EMB-145SA) 
AEW aircraft in Brazil’s SIVAM 
project is the R-99B (EMB-145RS), 
of which three have been ordered. 
These are fitted with a plethora of 
sensors, including imaging 
synthetic aperture radar, multi-band 
linescanner, Skyball TV/FLIR and a 
range of electronic equipment. 
Their role is to survey large areas of 
country in support of resources 
exploitation, pollution control and 
the fight against a variety of illegal 
activities. 


Denel Aerospace, in conjunction with 
BAe Australia and Thomson-CSF 
Pacific, with its Rooivalk/Redhawk 
project, and the special operations 
Sikorsky MH-60 Battlehawk. Origi- 
nally shortlisted for final selection were 
the Agusta A 129 Scorpion, Boeing 
AH-64D and Eurocopter Tiger. All six 
original respondents to the RFPs 
would be free to submit responses 
when the Requests for Tenders were 
issued later in 2000. The first of two 
attack helicopter squadrons specified 
from the programme were required to 
enter AAA service by the end of 2007. 


last December. Commonalities are 
being sought with the RAN’s 11 new 
Kaman SH-2G(A) Seasprites, which 
are fitted with Telephonics 
APS-143B(V)3 ISAR radar, Raytheon 
AAQ-27 FLIR, Elisra AES-210 ESM, 
and Litton Link 11 systems, rather than 
with the USN Seahawks, however. 
Both helicopter types will be armed 
with Kongsberg Penguin Mk 2 Mod 7 
anti-ship missiles for all-weather 
air-to-surface as well as ASW roles. 
Work on upgrading a prototype 
S-70B-2 has already started in Australia. 





Seahawk upgrade contract 


The Royal Australian Navy has signed 
a 32-month A$100 million (US$60 
million) Project 1405 modernisation 
contract with Tenix Defence Systems 
for 16 S-70B-2 Seahawks. This is in 
parallel with the US Navy’s SH-60R 
Seahawk ASW helicopter upgrade 
programme, for which the first of two 
prototypes started development flying 





Last C-47s finally retired 


The final flights on 19 November last 
year of the last two RAAF Dakotas 
from the Aircraft Research & Devel- 
opment Unit (ARDU) at Edinburgh, 
in Southern Australia, ended nearly 60 
years of Australian military operation 
of an overall total of 124 Douglas 
DC-3/C-47s received from 1939. The 
type’s last missions had been complet- 





Two SA 330L Pumas and a single SA 315B Lama from the Chilean army were 
dispatched to East Timor in early February to aid the UNTAET (United 
Nations Transition Administration of East Timor) effort. 





The Colombian navy operates the naval version of the AS 555 Fennec from 
its vessels. The AS 555MN designation covers the unarmed version, with 

Bendix 1500 360° radar, while the AS 555SN is similar but with the addition 
of torpedo, rocket or gun armament. 
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ed in late 1998 by four RAAF C-47s 
operated for many years on support 
and utility roles by the ARDU, but the 
remaining two were not withdrawn 
from the RAAF inventory until last 
November. Douglas C-47 A65-78 was 
then flown to the RAAF Museum at 
Point Cook, Victoria, while A65-86 
went to the Naval Aviation Museum at 
RANAS Nowra, New South Wales, 


for permanent display. 


NEW ZEALAND: 
F-16 deal cancelled 


RNZAF lease/purchase plans for 28 
ex-Pakistani GD F-16A/B Block 
150CUs, proposed last year by the 
previous government, were cancelled 
in March, to fulfil one of the main 
commitments of recently-elected 
Prime Minister Helen Clark’s 1999 
election campaign. The RNZAF 
regarded the F-16 deal as the most 
cost-effective solution to the planned 
replacement of its 19 upgraded radar- 
equipped MDC A/TA-4K Skyhawk 
fighter-bombers from about 2008. It 
would have involved an estimated 


Central 


DOMINICA: 








Aviocars replace C-47s 


The Fuerza Aérea Dominicana became 
the latest Latin American customer for 
the CASA C.212 light turboprop 
transport with an order earlier this year 
for two -400 Aviocars, with an option 
for a third. These aircraft will replace 
the FAD’s three venerable Douglas 
C-47s, which are finally scheduled for 
retirement. 


MEXICO: 





More anti-narcotic 
equipment sought 


Defence procurement plans in support 
of an expanding anti-narcotic 








NZ$124.8 million (US$64.48 million) 
for two five-year leases of the F-16s, 
followed by their optional purchase. 
Another NZ$238.2 million was need- 
éd for a ‘start-up’ package to cover 
pilot training and to bring the aircraft 
up to their full operational capabilities. 

Outright purchase would have cost 
an estimated NZ$287 million extra. A 
NZ$93 million equipment upgrade for 
12 Rafael/Northrop LITENING II 
targeting and 12 Northrop Grumman 
ALQ-131 Block Il EW pods, plus 
precision-guided missiles, would have 
increased the overall 10-year capital 
cost to an estimated NZ$743 million 
(US$384 million). The RNZAF 
planned to refurbish all 13 ex-Pakistani 
F-16As for service, but only nine of 
the 15 two-seat F-16Bs, leaving the 
remaining six for attrition and spares 
replacements. Funding within New 
Zealand’s NZ$1.6 billion annual 
defence budget is now expected to be 
diverted mainly to army support and 
re-equipment, including possible 
replacement of the RNZAF’s Lock- 
heed C-130Hs by C-130Js, over the 
next few years, 


America 


campaign include Mexican air force 
(FAM) moves to acquire three Erics- 
son PS-890 ERIEYE planar radar- 
equipped twin-turbofan EMBRAER 
EMB-145SA airborne early warning 
and control (AEW&C) aircraft, for 
border and internal air surveillance. 
However, transfers to Mexico of 72 
ex-US Army Bell UH-1H Iroquois 
utility helicopters as part of the State 
Department’s anti-narcotics aid 
programme to Latin America have 
been rejected because of the heli- 
copters’ poor condition. The Mexican 
navy has recently acquired six MD 
Helicopter MD 900 Explorers, with 
provision for a cabin-mounted 12.7- 
mm (0.5-in) rotary machine-gun and 
pylon-mounted Hydra 70-mm rocket- 
pods, for drug interdiction roles. 


South America 


CHILE: 





Combat aircraft prospects 


At the FIDAE air show in Santiago in 
March, renewed interest was reported 


in the Chilean air force’s (FACh) long- 
standing US$600 million Fighter 2000 
programme requirement, for six to 18 
new multi-role combat aircraft. Selec- 
tion from the Boeing F/A-18C/D, 
Saab/BAe JAS 39C Gripen, Lockheed 
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Above: The Mil Mi-17 is slowly 


replacing the less powerful Mi-8 in 
Fuerza Aérea Mexicana service. By 
early 2000 the FAM had 12 in 
service. 


New aircraft for Mexico 


Mexico has been receiving large 
numbers of new aircraft to bolster its 
training, liaison and helicopter fleets. In 
addition to the Mi-17, SF-260E and 
Cessna 182 depicted here, the FAM 
received the first of an unknown 
number of Mil Mi-26 heavylift 
helicopters in early 2000. 


Martin Block 50+ F-16, and Dassault 
Mirage 2000-5 — in reported order of 
preference — was originally due in mid- 
1998, to begin replacing about 35 
Cessna A-37B and 40 ENAER/CASA 
101/A-36B light ground-attack 
aircraft. Eventual needs for up to 80 
new fighters were envisaged, for 
replacement of 36 FACh Dassault 
Mirage 5/50 Elkans/Panteras and 16 
Northrop F-5E/F Tigre IIIs. 

Selection was deferred, however, 
following US$200 million budget cuts 
coming as repercussions from Pacific 
Rim currency collapses. The FACh’s 
requirements have since received fresh 
impetus from a 1998 relaxation of the 
long-standing US embargo on exports 
to Latin America of advanced aircraft 
and weapons, with eventual provision 
for Raytheon’s medium-range active 
radar-guided AIM-120 AMRAAM. 
The FACh’s Commander-in-Chief, 
General Patricio Rios, has been seek- 
ing sufficient funding for an initial 
batch of six new rather than surplus 
combat aircraft, with follow-on orders 
in pairs, for which additional bids are 
being proposed by Boeing, with the 
F/A-18E/F (F/A-18C/D production 
having ceased), and Sukhoi, with its 
single-seat Su-30KI. 


COLOMBIA: 
US helicopter aid plans 


The Bogota government is scheduled 
to receive 33 refurbished ex-Canadian 
Armed Forces Bell UH-1N and 30 
new Sikorsky UH-60L Black Hawk 
helicopters, to be used in continuing 
drug detection and interdiction roles. 
They come from US$1.3 billion FY 
2000-01 US aid programmes. The 
aircraft will follow 25 upgraded Bell 
UH-1H Huey Ils, plus requests for 15 
more costing US$33 million, ordered 
earlier for Colombian National Police 
use on similar counter-narcotic opera- 
tions, supplementing 18 UH-1Ns and 
three UH-60s already in CNP service. 
Kits to upgrade Bell UH-1Hs to Huey 


14 


II standards have also been requested 
by the Brazilian police (10), Bolivian 
air force (eight), and Mexican Attorney 
General’s department (20). 
Colombia’s air force (FAC) and 
army are reportedly adding an addi- 
tional five and seven UH-60Ls, respec- 
tively, from FMS contracts to their 
earlier deliveries of 13 and 12. Training 
assistance is being provided by the US 
to form three 1,000-man helicopter- 
equipped counter-narcotic battalions in 
Colombia, to which a further US$96 
million has been allocated for addition- 
al anti-drug equipment for the CNP. 
Other US aid in its counter- 
narcotics partnership with Colombia 
includes recent deployment of an addi- 
tional Northrop Grumman TPS-70 
ground-based surveillance radar, 
increasing to six the overall total in the 
USAF’s local Counter-drug Surveil- 
lance and Control System (CSCS). 
These radars provide enhanced air 
surveillance in critical regions where 
illegal drugs are produced, and can 
detect and track hundreds of small air- 
craft at ranges up to 445 km (240 nm). 


PERU: 


More US helicopters 
requested 


US assistance sought by Peru for its 
narcotics interdiction campaign has 
included requests for additional heli- 
copter supplies. They include 11 
UH-1Ns to replace 15 ex-US Army 
UH-1Hs previously received, plus 15 
upgraded Huey IIs for the National 
Police, and eight Bell 412EPs for SAR 
roles. 


URUGUAY: 
SF 260 deliveries completed 


Deliveries have been completed 
recently of 13 Aermacchi SF.260E 


basic trainers to the Military Academy 
Flying School of the Uruguayan Air 
Force (FAU) at Pando airport, near 


Above: Seen at Santa Lucia, this is 
one of the first six of 30 Aermacchi 
SF-260Es on order for the FAM. 
They will serve with the Colegio 
del Aire at Zapopan. 


Left: Freshly delivered Cessna 182s 
line up at Santa Lucia in February 
2000. In the late-1990s Mexico 
received 73 UH-1Hs from the US, 
but the helicopters were in a bad 
state and were subsequently 
returned. To remedy the shortfall 
the US has paid for the supply of 
Cessnas from new production. 





Carrasco. The FAU received its first 
two SF.260s in July 1999 to replace 
the Beech T-34s formerly used for a 
100-hour basic flying course, before 
advanced conversion to Pilatus PC-7s 
at Durazno. 


North America 


CANADA: 


More Hawks planned for 
NFTC expansion 


Continuing expansion of Canada’s 
NATO Flying Training (NFTC) 
programme, following recent partici- 
pation commitments from the UK 
Ministry of Defence and the Singapore 
government, have exceeded the origi- 
nal training capacity, resulting in 
requirements for more BAE Hawks. 
Bombardier’s original 1998 US$571.4 
million order for 18 Hawk 115s, 
featuring the latest digital mission 
avionics, cockpit instrumentation, 
technologies and techniques, included 
options for another eight, from which 
five are now being taken up. 

Following the RAF’s decision to 
send up to 20 RAF student pilots per 
year from 2001, to undertake the 
NFTC course over the next 10 years, 
Bombardier is ordering two more 
Hawk 115 lead-in fighter trainers from 
BAE Systems. Singapore is the first 
non-NATO country — and the fourth 
international participant after 
Denmark, the UK and Italy — to join 
the NFTC programme, in which the 
Canadian government is also involved. 
Its NFTC participation from a C$240 
million (US$165 million) 20-year 
contract will further exceed the capaci- 
ty of the original Hawk 115 training 
fleet, resulting in requirements for up 
to three more. 

BAE Systems will supply the aircraft 
to Bombardier Aerospace, as NFTC 
prime contractor, under a US$31 
million rolling five-year repair and 


overhaul support sub-contract, with 
guaranteed turn-around times. The 
training of two RSAF instructors in 
Canada will be followed by the arrival 
of the first of six Singaporean student 
pilots per year until 2020. They will 
have already completed basic training, 
and will begin the advanced stage 
(NFTC III) at Moose Jaw, Saskatch- 
ewan, on the BAE Hawk 115, before 
operational conversion (NFTC IV) on 
the same aircraft type at Cold Lake, 
Alberta. 

RSAF aircrew have been training 
with the CAF since 1994, when the 
first of its students began their air navi- 
gator’s course at Winnipeg, Manitoba. 
More recently, RSAF pilots have 
undergone multi-engine training at 
Southport, Manitoba. NFTC instruc- 
tor training has already started, and the 
first students were expected to arrive 
this spring. BAE was due to deliver the 
first two NFTC Hawk 115s to-Canada 
in May, with instructor training 
following from June and the first 
advanced training course starting in 
October. Negotiations to join NFTC 
have been reported with three more 
European countries, and with current 
members seeking additional places, 
BAE considers the potential for more 
Hawk 115 sales to be “very real”. 


UNITED STATES: 
C-17 order cut for FY 2001 


The Air Force has cut from 15 to 12 
the number of C-17 Globemaster IIIs 
to be acquired from the Fiscal Year 
2001 budget. Furthermore, the 


ENAER has delivered eight T-35B Pillan trainers to the Fuerza Aérea 
Dominicana. The aircraft were delivered in two batches of four. 


proposal for an additional 60 C-17s, 
which the Air Force needs to replace 
the remaining active-duty C-141Bs, 
may be in jeopardy. The Pentagon has 
stated that a lack of funds is the prima- 
ry reason for the cut; however, the 
possibility of the Royal Air Force 
acquiring the C-17, despite having 
announced that it had abandoned the 
plan, has also been cited as a factor in 
this decision. The reduction of three 
C-17s, and the threat of no further 
orders, would enable funding to be 
diverted to re-engine the fleet of C-5 
Galaxies. 

The Air Force is anxious that both 
programmes should be funded in full. 
The Gulf War and the campaign to 
support operations in Kosovo high- 
lighted the requirement for a large, 
highly capable airlift fleet with inter- 
continental range, although the USAF 
acknowledges that peacetime trans- 
portation requirements are consider- 
ably below those of wartime. 

The C-17 serial batches from Fiscal 
Years 1997 through 2003 have been 
allocated concurrently, and match the 
constructor’s numbers. For example, 
97-0041 is P41, and 99-0058 is P-58. 
The serial batch for FY01 is 01-0086 
to 01-0100, with constructor’s num- 
bers P86 to P100. Should the three 
deleted aircraft not be reinstated, this 
could result in the aircraft from P98 
onwards not matching the serial alloca- 
tions. However, the problem could be 
alleviated if the Royal Air Force placed 
an order for or leased the three aircraft, 
as originally intended. The three RAF 
C-17s were to have been produced 
during FY 2001. For the record, the 
multi-year order for 80 C-17s, prior to 
the latest reduction, was as follows: 97- 
0041 to 97-0048, 98-0049 to 98-0057, 
99-0058 to 99-0070, 00-0071 to 00- 
0085, 01-0086 to 01-0100, 02-0101 to 
02-0115, and 03-0116 to 03-0120. 


C-130X and J programmes 


Lockheed Martin has formed a part- 
nership with Rockwell Collins to bid 
for the lucrative US$4.2 billion 
C-130X avionics modernisation pro- 
gramme to upgrade the Air Force’s 
existing C-130 fleet to a common 
standard. The programme will involve 
more than 500 aircraft which will be 
upgraded with a new ‘glass’ cockpit 
featuring advanced computerised touch 
screen avionics displays with digital 


readouts, and a ground collision avoid- 
ance system. A Global Positioning 
System/enhanced navigation system 
will also be installed. The programme 
will encompass 195 active-duty, 109 
Air Force Reserve Command and 226 
Air National Guard C-130E and H 
models. It is likely the modified 
aircraft will retain their existing desig- 
nations, as the two versions being 
upgraded have different powerplants. 
Other aerospace companies are bid- 
ding for the contract, including 
Boeing, Marconi Flight Systems and 
Raytheon. The winning bid was 
expected to be announced during 
March 2000, with the first flight of a 
modified aircraft taking place in 2003. 
The Air Force would like to place 
extensive orders for the C-130J, to 
enable the retirement of some older 
C-130Es that are operational with 
active-duty units, but which are 
unsuitable for the C-130X pro- 
gramme. Lockheed Martin would like 
to see success with the C-130J 
programme similar to that it enjoyed 
with the previous version, although 
orders for the Air Force have so far 
only been placed for the reserves. 
Presently, Lockheed is lobbying both 
Congress and the House of Represen- 
tatives to order more C-130Js, in 
particular for the active-duty compo- 
nent. The Air Force has a requirement 
for 168 airlift versions, which would 
enable Lockheed Martin to place long- 
lead times with sub-contractors, while 
at the same time ensuring the produc- 
tion line remains open for the foresee- 
able future. The FY 2001 budget has 
funds for two C-130Js for the Air 
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Registered HR-PRH, this all-gold Agusta A 109 is flown by the Fuerza Aérea 
Hondurena’s Presidential Flight. It operates from Toncontin air base. 


Force, as well as US$30 million for a 
C-130] simulator to be located at Little 
Rock AFB, Arkansas. 

The Department of Defense appears 
to have subsequently changed these 
plans, with an announcement that 24 
aircraft are to be acquired between 
2001 and 2005. Under the new plan, 
four C-130Js will be acquired annually 
from 2001 until 2003, with another 
dozen to be budgeted during 2004 and 
2005. The decision comes in the wake 
of an announcement from the Penta- 
gon comptroller recommending that 
the C-130] programme be abandoned 
altogether. However, the Pentagon 
estimated it would cost US$600 
million to reopen the production line 
at a later date, if it were to be closed 
through lack of orders at this stage. 


Citations for the Air Force 


The Air Force has acquired five Cessna 
Citation Ultras with the designation 
OT-47B. The aircraft were ordered in 
June 1995, deliveries taking place 
between February and April 1997. All 
five are operated with civilian identi- 
ties, consisting of N163L, N214L, 
N615L, N712L and N991L. The 
aircraft have a Northrop Grumman 
AN/APG-66(V) radar installed in a 
thimble nose, and a Northrop Grum- 
man WF-360TL infra-red tracking 
system housed in the lower fuselage. 
Air Force Materiel Command placed 
the order for the aircraft, which are 
registered to Leslie and Associates Inc. 
of Portland, Oregon, and are operated 
by Aviation Development Corp. of 





On 1 December 1999 EH101 PP7 (previously I-RAIA, now ZK101) made its 


first flight into icing conditions from CFB Shearwater, Nova Scotia, as part 
of the icing certification trials. Delivered by sea, it was fitted out with 
equipment representative of the CH-149 Cormorant version, of which 15 are 
on order to replace CH-113 Labradors in the Canadian Forces SAR role. 


Montgomery, Alabama. It is quite like- 
ly the aircraft are stationed in the 
southeastern United States for anti- 
drug smuggling operations over the 
Gulf of Mexico, among other tasks, 
hence the civilian identities. 


T-43 operations to contract 


The Air Force has placed a contract 
with the private sector for the opera- 
tion of the fleet of Air Education & 
Training Command T-43As navigator 
trainers. During December 1999, 
EG&G Technical Services (which is an 
abbreviation for Edgerton, Germe- 
shausen and Grier) were awarded the 
seven-year contract to provide civilian 
pilots to man the 10 T-43s flown by 
the 562nd FTS, 12th FTW at 
Randolph AFB, Texas. The new oper- 
ating method will enable 26 pilots to 
be transferred to other commands, and 
should see a saving of US$1 million 
during the period. 

EG&G Special Projects operates a 
fleet of Boeing 737s from McCarran 
Airport, Las Vegas, Nevada in civilian 
colour schemes, to ferry personnel to 
the top secret facility at Groom Lake. 
Known as the ‘Janet Airline’, the 
aircraft appear on the civil register, and 
include five CT-43As with no titles 
carried, wearing civil registrations. The 
contract will be managed by former- 
colonel Jack Rogers, whose previous 
positions included vice commander of 
the 323rd Flying Training Wing at 
Mather AFB, California, which, for 
many years, was the unit responsible 
for navigator training. 


FY 2001 budget 


Defense Secretary William S. Cohen 
released details of the FY 2001 budget 
on 7 February 2000. The last budget 
under the present administration, the 
request includes US$60 billion for pro- 
curement, There are one or two sur- 
prises, including the reduction in the 
number of C-17s, mentioned earlier. 
The YAL-1A Airborne Laser pro- 
gramme has also seen a reduction, 
totalling US$900 over the next few 
years, which will delay development 
and move back to 2005 the first firing 
against a ballistic missile. However, the 
number of aircraft to be procured 
remains at seven. The F-22 pro- 
gramme, which suffered a scare during 
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Seen at Luke AFB, this C-26B is 
operated by the Arizona ANG in 
support of US Border Patrol and 
DEA operations. The aircraft 
originally flew in full military 
markings but has recently adopted 
a civilian registration. The mission 
sensor pod and cabin operators are 
provided by the federal agency. 


the summer of 1999 when senior 
politicians threatened to scupper fund- 
ing and cancel the aircraft, is fully 
funded for 2001 with 10 Low-Rate 
Initial Production airframes. The E-8 
J-STARS programme has been given a 
boost, with funding for a 15th exam- 
ple, which the Air Force had not 
requested. Some 27 T-6A Texas Is are 
to be acquired. Four CV-22Bs will be 
financed for Air Force Special Opera- 
tions Command, while the Reserves 
will receive two C-130Js. Seven 
RQ-1A Predator unmanned aerial 
vehicle systems will be acquired, each 
system comprising four flyable UAVs, 
and associated ground stations. 

The Navy will receive 42 
F/A-18E/F Super Hornets, five 
E-2Cs, four SH-60Rs, 15 CH-60s, 21 
T-6A Texas IIs, and 12 T-45C 
Goshawks. The Marine Corps fleet 
will see a small expansion, with two 
KC-130Js, 16 MV-22A Ospreys, and 
10 AV-8Bs. The Army has been allo- 
cated very little for procurement, just 


six UH-60L Black Hawks. 


F-22 news 


Despite the recent controversy about 
funding the operational standard F-22 





Raptors, the Air Force has announced 
its initial plans for basing the new 
interceptor. The 1st Fighter Wing at 
Langley AFB, Virginia will be the first 
operational F-22 base, with the initial 
aircraft due for delivery in FY 2004. 
Initial Operational Capability is antici- 
pated for December 2005, with the 
wing eventually having three 
squadrons of 24 aircraft each. The 1st 
FW currently operates the F-15C/D. 

Other Air Combat Command bases 
which may be selected for operational 
F-22 assignment include Eglin AFB, 
Florida (33rd FW), and Mountain 
Home AFB, Idaho (366th Wing), and 
the Pacific Air Forces site at Elmendorf 
AFB, Alaska (3rd Wing) could also 
receive the type. Within Air Education 
and Training Command, Tyndall AFB, 
Florida (325th FW) has been identified 
as a contender. The latter currently 
conducts aircrew conversion for the 
F-15 and is a natural choice for the 
F-22 programme. All these sites are the 
Air Force’s preferred F-22 locations, 
and have yet to be confirmed. The Air 
Force is to evaluate other locations to 
determine their suitability for F-22 
operations. USAFE is slated to receive 
the F-22, for which the 493rd FS at 
RAF Lakenheath is the most likely 
operational unit. 

In the meantime, Nellis AFB, Neva- 
da has been confirmed as the location 
of the F-22 Force Development Evalu- 
ation programme which begins in 
March 2002, to provide operational 
evaluation prior to the Ist FW begin- 
ning transition. The 57th Wing will 
host the programme, and will also 
establish an F-22 Division of the Fight- 


99-0402 is the fourth C-37A (Gulfstream V) aircraft for the US military, and 
the first for the regional Commander-in-Chief support mission. The 
previous aircraft were delivered to the 89th AW (two) and US Army (one). 
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er Weapons School to train selected 
aircrew in the most effective methods 
of utilising weapons. Initially, six 
aircraft will be involved, being the 
Production Representative Test Vehi- 
cles which were funded in the 
FY 2000 Defense Budget after much 
internal wrangling. A total of 17 F-22s 
will be stationed at Nellis AFB, com- 


prising the initial six, followed by two 
during FY 2003 and nine more in FY 


2008. The latter aircraft will enable the 
57th Wing to begin Weapons School 
training. 

F-22 testing continues with the 
412th Test Wing at Edwards AFB, 
California, where a third aircraft joined 
the team during March 2000. The air- 
craft completed its maiden flight on 6 
March. Test vehicles Nos 1 and 2 con- 
tinue to achieve various milestones: the 
F-22A prototype 91-4001 performed 
the type’s 250th mission on 15 Febru- 
ary, and sister ship 91-4002 passed its 
300th flight hour mark three days later. 

The mid-fuselage of the first F-22 
production representative test vehicle, 
designated as PRTV 4010, was mated 
at Fort Worth in mid-February. The 
components are produced at Fort 
Worth, and delivered to Marietta, 
Georgia for final assembly. PRTV 
4010 is due to be moved to Marietta 
during August 2000, where it will be 
fully assembled prior to ground testing, 
with a view to its first flight early in 
2001. 





Joint Strike Fighter 
competition 


The US Under Secretary of Defense 
for Acquisition and Technology, 
Jacques Gansler, announced at the end 
of January 2000 that consideration was 
being given to splitting the Joint Strike 
Fighter (JSF) project between the two 
current contenders. Gansler has 
appointed a task force to evaluate 
options for JSF acquisition, with the 
intention of ensuring that the two 
competing firms, Boeing and Lock- 
heed Martin, maintain a healthy com- 
petitive industrial base after the 
contract has been awarded. The 


winning company is likely to be 
awarded contracts for almost 3,000 
Joint Strike Fighters, and there is the 


possibility that the loser could be 
forced out of the fighter business alto- 
gether. The result could be a potential 
monopoly for the winner, which 
would not be good for the US aero- 
space industry. 

The most unlikely option being 
considered is for a single manufacturer 
to build the entire programme. One 
alternative is for production to be split, 
with the three variants of JSF divided 
between both companies. The single 
design will be selected, for which the 
wining contractor will produce two 
versions, and the loser, the third 
variant. Another avenue being 
explored is for the losing manufacturer 
to act as a major sub-contractor. The 
decision was due to be taken by the 
late spring of 2000. 


Airborne laser begins 
conversion 


The prototype Boeing YAL-1A 
Airborne Laser aircraft, serial 00-0001, 
was rolled out from the production 
line at Everett, Washington on 13 
December 1999. After ground han- 
dling checks, the aircraft was flown to 
the Boeing facility at Wichita, Kansas 
on 22 January 2000 to begin the 
18-month programme to install the 
mission equipment. The ABL aircraft 
will be modified by a consortium 
headed by Boeing. Installation work 
consists of the fitting of various acqui- 
sition sensors and optics, banks of 
computers, the chemical laser and the 
nose-mounted turret. Following the 
completion of the installation work, 
the aircraft will perform a series of 
manufacturers flight tests before 
embarking on a lengthy evaluation 
programme. The Air Force Flight Test 
Center at Edwards AFB, California 
will be in charge of the flight test part 
of the programme, although other 
components of Air Force Materiel 
Command will be involved in devel- 
opment before the ABL is declared 
ready for operational service. It is likely 
that test firing of the chemical laser will 
take place above the White Sands 
Missile Range in New Mexico. 

The Airborne Laser System Pro- 
gramme office has overall responsibility 
for producing the YAL-1A. The office 
was formed in 1993 at Kirtland AFB, 
New Mexico and is itself responsible 
to the Air Force Space and Missile 
Systems Center at Los Angeles AFB, 
California. 

Despite being one of the key 
defence requirements at present, the 
Airborne Laser programme is being 
proposed for a US$258 million cut by 
the Department of Defense. However, 
a number of Senators have urged the 
DoD to proceed with the programme 
unhindered, as any financial cut could 
eventually add US$700 million to the 
project, and delay operational capabili- 
ty by up to two years. 





Pacer Crag contract 


The fifth contract for upgrade kits for 
KC-135s under the Pacer Crag 


programme was awarded to Rockwell 
Collins on 7 December 1999. The five 
contracts cover 505 KC-135s from the 
eventual planned total of 544, although 
the entire KC-135 fleet is slated to 
receive this modification. Pacer Crag — 
‘crag’ being an abbreviation for 
compass, radar and GPS — involves the 
installation of an improved cockpit and 
navigation suites, incorporating an 
integrated inertial navigation system 
with a GPS. A colour weather radar 
display is also installed. The flight crew 
of three will be reduced to two with 
the elimination of the navigator’s posi- 
tion on Pacer Crag aircraft. However, 
overwater missions are still being 
flown with a three-man cockpit crew 
while the new system is evaluated 
operationally. Despite the installation 
of the new equipment, many people in 
the Air Force are yet to be convinced 
that the navigator’s job can be accom- 
plished safely by a number of black 
boxes. 





Sixth Joint STARS 


Northrop Grumman delivered the 
sixth E-8 J-STARS to the 93rd Air 
Control Wing at Robins AFB, Geor- 
gia on 1 December 1999. The identity 
of the aircraft concerned has not yet 
been made available. The sixth deliv- 
ery was actually the seventh conver- 
sion (P-7); the next aircraft, identified 
by Northrop Grumman as P-6, is due 
for delivery early in 2001. Aircraft P-5 
was officially handed over to the Air 
Force in August 1999, but was 
retained at Melbourne, Florida for 
additional upgrade work. 

Some confusion has surrounded the 


F-22A Raptor 4001 is seen during 
ejection trials of missiles from the 
side bays. The AIM-9 Sidewinder 
can be seen here being thrown out 
sideways before its motor ignites. 
By March 2000 three F-22As were 
engaged in tests at Edwards AFB. 





identities of the E-8s. The first two 
aircraft were designated as E-8As, with 
serials 86-0416 and 86-0417. They 
were interim aircraft initially, although 
they deployed to Riyadh, Saudi Arabia 
early in 1991 to participate in Opera- 
tion Desert Storm. Flown by 
Northrop Grumman personnel, the 
system worked extremely well and its 
49 combat sorties accumulated 500 
flight hours. Both aircraft have since 
been relegated to the training role at 
Robins AFB, having had the designa- 
tion TE-8A applied. E-8C production 
aircraft are believed to comprise 


90-0175, 92-3289 to 92-3290, 
93-0597, 93-1097, 94-0284 to 
94-0285, 95-0121 to 95-0122, 


96-0042 to 96-0043, 97-0100, 97- 
0200 to 97-0201, 99-0006 and an 
unidentified aircraft funded from the 
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Above: Raytheon (Beech) UC-12B BuNo. 161187 of the NAF Washington 
(Andrews AFB) base flight models a new low-visibility scheme being 
adopted for the US Marine Corps’ King Air fleet. 


Left: The demonstrator ‘prototype’ Sikorsky CH-60S is seen during ship 
trials in the Atlantic. The first production aircraft flew in January 2000. The 
CH-60S, dubbed Knighthawk, is being procured for the Vertrep (vertical 
replenishment) and VOD (vertical onboard delivery) roles to replace the 
elderly Sea Knight. It is expected to also serve in the rescue role and may 
also be used as a platform for other tasks such as mine-hunting. More than 
200 are required, of which the first six (Lot 1) were funded in September 1999. 


FY 2000 budget. Despite the require- 
ment for 19 aircraft being cut back to 
just 14 for budgetary reasons, it appears 
that at least 16 E-8s have been funded, 
and it looks as if the Air Force will 
receive the full 19 Joint STARS. 
Another aircraft which is regularly seen 
at Robins AFB has been serialled 
93-0011, which is a bogus serial worn 
by GE-8C 66-30052. The aircraft 
conducts training for ground technical 
trades and does not fly. 





Upgraded C-5 first flight 


The first C-5 Galaxy to be modified 
with the Traffic Collision Avoidance 
System performed its maiden flight at 
Marietta, Georgia on 10 January 2000. 
Lockheed Martin is carrying out the 
modification, which is the first part of 
the C-5 Avionics Modernisation 
Program (AMP) which will see all 126 
C-5A, B and C models modified to 
comply with the latest Department of 
Defense-directed navigation and safety 
requirements, 





AMP is part of the much larger C-5 
Reliability Enhancement and Re- 
engining Program. Lockheed Martin 
received another contract on 22 Feb- 
ruary 2000, valued at US$15 million, 
to initiate engine and pylon integration 
and reliability tests for the next stage. 
The overall programme is intended to 
upgrade the aircraft with modern, 
commercially available engines so that 
the C-5 will be effective until at least 
2040. Lockheed Martin will also 
prepare for Engineering and Manufac- 
turing Development (EMD) prior to 
the selection of the powerplant. Under 
consideration are the General Electric 
CF6-80C2, the Pratt & Whitney 4650, 
and the Rolls-Royce Trent 500. The 
contract for EMD is expected to be 
awarded in November 2000, and could 
be valued at US$600 million. The 
EMD will last for four years, and two 
converted aircraft will be utilised as test 
vehicles by the Air Force Flight Test 
Center, as well as the Air Mobility 
Warfare Center at McGuire AFB, 
New Jersey. 


C-40 final assembly 


The Boeing Company announced 
recently that the first C-40A for the 
US Navy has begun final assembly at 
its facility at Renton, Washington. The 
C-40A is expected to emerge from 
production by early summer 2000, and 
begin evaluation. Delivery is due early 
in 2001. The C-40A, which is the 
military version of the Boeing 737- 
700C, is intended to replace the C-9B 
fleet gradually over the next few years. 


Additional QF-4 Phantom 
drones 


Marconi Flight Systems of Mojave, 
California has been awarded a US$9.1 
million contract for 12 QF-4 Full Scale 
Aerial Targets for the Air Force. The 
order is for Lot VI, and the aircraft are 
due to be obtained from storage with 
AMARC at Davis-Monthan AFB, 
California and flown to Mojave Air- 
port for conversions. This latest batch 
will begin conversion during 2001 and 
is due for completion by May 2002. 


LZ 


Air War over 


Chechnya 


An Su-24M ‘Fencer-D’ lifts off from 
the base at Mozdok, in northern 
Ossetia, for a November 1999 air 
strike on Chechnya. Situated around 
90 km (56 miles) northwest of the 
Chechen capital Grozny, Mozdok has 
been the main operating location for 
fixed-wing strikes, and the main 
airhead for the supply effort from 
elsewhere in Russia. 


n early August 1999 — faced with increasing 

instability on Russia’s southern borders — 

Russian troops intervened in the province 
of Dagestan. Islamic rebels, led by Chechens 
but also including elements from the rest of the 
Islamic world, including the Gulf states, Saudi 
Arabia and the former Soviet Islamic republics, 
crossed from Chechnya into neighbouring 
Dagestan and seized villages in August and 
September 1999. The military campaign in 
response to these incursions by Chechen groups 
was led by Shamil Basayev and Khattab, the 





ia 


shady leader of the ‘foreign Mujahideen’, who 
had taken control of some areas of western 
Dagestan that were beyond the authority of the 
Dagestani administration. The Russian reaction 
was swift — and brutal. Following an intense 
campaign, Basayev’s forces were expelled from 
Dagestan; in the first large-scale operation inside 
the breakaway republic since the 1996 with- 
drawal of Russian troops, the federal forces 
pressed into Chechnya, despite initial opposi- 
tion. The armoured advance on three axes 
initially occupied several villages and strategic 








points on the mountainous border of Russia 
and Chechnya but was subsequently focused on 
the northern-most half of the country, includ- 
ing the capital of Grozny. 

The Kremlin claimed that the air strikes and 
ground invasion were in response not only to 
several incursions by rebels into Dagestan, but 
also to guarantee stability following a succession 
of bomb attacks in Moscow during the summer 
of 1999, which left over 300 civilians dead. 
Chechen forces have repeatedly denied any 
connection with these bombings and Moscow 
has failed to produce any strong evidence to 
point responsibility toward them. The ongoing 
military campaign forms the main — if not the 
only — response the Kremlin can deliver to the 
Moscow bombings. The campaign also has 
been useful in providing a distraction for the 
Russian electorate from the domestic problems 
that Russia faces, and has helped cement the 
authority of the new Russian President, 
Vladimir Putin, in the run-up to presidential 
elections. In addition, the Russian government 
seems devoid of solutions to the Chechen crisis 
that do not involve recourse to armed might. 
The terrorist campaign against civilian residen- 
tial targets has occupied Russian public opinion 
and illustrated the lack of any meaningful 
enforcement of law and order, especially as 
Chechens are widely considered to be synony- 
mous with organised crime, in the Russian 
popular imagination. It is unsurprising, given 


Su-25s await on the Mozdok ramp for another 
mission. In the foreground are ODAB-500 fuel-air 
explosive bombs, a weapon that has seen 
widespread use in Chechnya. 


Following a humiliating 
defeat in the first Chechen 
War, Russia was determined 
to finally crush the rebels 
when it marched into 
Chechnya again in August 
1999. Despite the political 
will to succeed at all costs, 
the parlous state of the 
Russian military and the 
fierce resolve of the 
Chechens has combined to 
create a long, bloody and 
ongoing battle. 





the lack of any obvious alternative strategy, that 
attempts at a military ‘solution’ have largely had 
the backing of the Russian public, which may 
translate into votes. 

The 1994-96 war was a bloody and embar- 
rassing fiasco for Russian forces, resulting in the 
deaths of over 100,000 people, mainly civilians. 
Although Russian strategic policy towards 
Chechnya remains similar to that pursued 
during 1994-96, some operational lessons have 
been learned from the aftermath of the unsuc- 
cessful campaign, and air power is being 
employed more extensively than previously. 
Target sets and public presentations have both 
seen some refinement. Despite the use of 
NATO-style press briefings emphasising the 
‘surgical’ precision of operations, it is evident 
that Russian strikes have hit civilian targets and 
caused many casualties among non-combatants. 
The change in presentation is intended to 
convey a more professional image for the 
Russian military, but the comparison with the 
NATO operation over Serbia goes no further 
than the public relations offensive. Russian 
official sources are still notoriously thin on 
detail, and rarely provide accurate information. 
Accurate casualty figures are impossible to find, 
with both sides consistently overstating enemy 
casualties and playing down their own. The 
Russians have admitted to the deaths of 822 
military servicemen and an additional 241 
Interior Ministry troops, but other sources, both 


The Su-25 has borne the brunt of the fixed-wing 
attack effort. This example taxis at Mozdok 
armed with six B-8M1 pods, each of which 
contains 20 S-8 80-mm rockets. 
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Russian and Chechen, claim that the figure may 
be three times this number. Russian restrictions 
on journalists preclude any independent 
estimate. 

Russian strikes have generally concentrated 
on the destruction of the civil infrastructure, 
including telecommunications networks, road 
and rail hubs, and the vast number of small 
‘iHegal’ oil refining plants, which the Russians 
assert are supplying separatist forces with 
revenue. Despite what the Russian military 
characterises as a strategic concentration on 
command, control and communications (C’) 
targets — which were absent in the 1994-96 war 
(apart from the strike which killed former 
President Dzhokhar Dudayev, reportedly when 
the signal from his mobile phone was picked up 
by an A-50 ‘Mainstay’) — military force alone 
has little prospect of curtailing popular Chechen 
aspirations for independence. 


Chechen resolve 

Chechen morale shows little sign of cracking 
even in the face of such overwhelming fire 
power and, thus far, the effect of the Russian 
action has been to unite the far-from-unified 
Chechen factions under the leadership of 
moderate Chechen President Aslan Maskhadov. 
He appointed Basayev to command all 





Armourers at Mozdok load an Su-24M for another 
strike. It has been reported that the Su-24’s 
nominated successor in the Russian air force — 
the Su-34 - has been used over Chechnya as part 
of an operational evaluation. 


Chechen forces, thereby strengthening the 
unity of Chechen resistance, which has had 
three years to prepare for another Russian 
invasion. Magomed Khambiyev, the Chechen 
Minister of Defence, has been quoted as saying 
that Chechnya can deploy 50,000 “highly 
professional” troops. Although Grozny fell to 
the Russians in February 2000, some 3,000 
rebels eventually escaped. Russian announce- 
ments of a forthcoming withdrawal of half its 
93,000 troops in Chechnya places the burden 
even more on air assets, and the war seems set 
to continue in the mountainous south for the 
foreseeable future. 

The Russian air force has been relying on the 
trusty workhorses of several previous low- 
intensity conflicts in the region, using tactics 
pioneered in Afghanistan and refined in 
Chechnya, Azerbaijan and several other similar 
conflicts which have blighted the region since 
the break-up of the Soviet Union. The main 
brunt of the helicopter war once more is being 
carried by the ageing Mi-24 ‘Hind’ gunships 
and the Mi-8 ‘Hip’ transports, supported by 
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Russian paratroopers rush a wounded comrade 
to a waiting Mi-8MT. Russian casualties have 
been high, mostly among the young conscripts 
but also including one general. 


Mi-26 ‘Halo’ heavylift helicopters. Helicopter 
strikes involve energetic manoeuvring, simulta- 
neous attacks from opposing directions and 
dives from a ‘wheel of death’ formation circling 
outside anti-aircraft gun range to defeat the 
limited Chechen air defence systems. 

In the Russian strategy for air support, 
Mi-24s have operated mainly in elements of 
two or four aircraft for tactical suppression of 
suspected rebel positions, with decidedly mixed 
success. The lack of a comprehensive night- 
fighting suite has necessitated that the vast 
majority of flights occur in daylight conditions 
and clear weather. To provide a night/adverse 
weather capability, the Russian armed forces 
have been hurriedly forming Experimental 
Combat Groups (ECGs) made up of upgraded 
Mi-24s and Mi-17s. Originally intending the 
ECGs to be equipped with Ka-50 ‘Hokum’ 
gunships and Ka-29 ‘Helix-B’ transports, 
budgetary restrictions have instead forced 
Russian Army Aviation to upgrade two Mil 
Mi-24 ‘Hinds’ and four Mi-8 ‘Hip’ helicopters. 
Ka-50s have been reported as undergoing 
combat assessments in Chechnya but the limited 
number of airframes available (possibly as few as 
four) means that the Ka-50s will have had a 
limited impact on the battle, despite their 
advantages in weapons, sensors and agility. 

The formation of the ECGs dates back to 
combat operations in the previous 1994-96 
Chechen war, and seeks to address the lack of 
night and adverse weather (N/AW)-capable 
helicopters. The lack of air support during the 
hours of darkness has left federal ground forces 
critically exposed at night which, in combina- 


An Mi-8TB or TV lifts off over the road to Grozny 
in December 1999. At the time the Russian army 
was tightening its grip on the capital, forecasting 
victory in a matter of days. The Russians only 
took Grozny after the Chechen fighters left to 
regroup in the mountains. 
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tion with the plummeting morale of the 
conscript forces (who receive 20,000 roubles, 
equivalent to $US5, per month combat pay), 
has led to federal forces sheltering in armoured 
‘laagers’ where they are less vulnerable to 
Chechen snipers and skirmishers, but also less 
effective in denying the Chechens the use of 
ground and maintaining the cordons around 
Chechen strongpoints. At the heart of the ECG 
formations is the introduction of more effective 
navigation and communications systems, as well 
as US-supplied multi-function displays and 
night-vision systems. A new weapon aiming 
system, compatible with the new AT-16 
‘Vikhr-M’ ATGW and capable of ‘buddy- 
lasing’ for air force Su-25s, is also being intro- 
duced. The first two upgraded Mi-8s were 


expected to have completed operational trials 
by the end of September 1999, and are likely to 
be in combat now. 

In addition to the ECG’s close air support 
(CAS) and strike tasking, they play a prominent 
role in the insertion, support and extraction of 
special forces (Spetsnaz) troops drawn from 
both the Army’s five operational brigades and 
MVD (Interior Ministry) formations such as 
OMON and SOBR. Operations behind enemy 
lines, once viewed as a particular forte of the 
Russian military, have been in the main unsuc- 
cessful in disrupting Chechen supply and rear 
area operations. The apparently ‘elite’ forma- 
tions have suffered setbacks in both this and 
previous Chechen campaigns. The Chechens 
have paraded several Spetsnaz prisoners in front 
of Western journalists, and they paint a sorry 
picture of lack of co-ordination, poor morale 
and inadequate equipment. Army units (the air- 
borne, air assault and Spetsnaz) units have little 
co-ordination with their MVD counterparts 
who, despite better morale, are trained mainly 
in anti-Mafia and riot control work. 


Air superiority 

Beriev/Ilyushin A-50 AWACS aircraft have 
provided aerial radar cover for the Chechen 
campaign, acting in concert with Su-27 and 
Su-30 air superiority fighters in an attempt to 
deny the Chechen forces the use of helicopter 
supply routes. During the 1994 campaign, 
combat air patrols (CAPs) proved ineffective at 
halting the flow of supplies by air, with 
Chechen forces receiving supplies by air from at 
least two unmarked Mi-8s operating from bases 
in Azerbaijan. Chechen rebels have also been 
relying on an extensive chain of caravan trails 
from surrounding countries, which have been 
subject to interdiction efforts from Spetsnaz 
forces and a variety of anti-personnel mines laid 
by both air and artillery. Chechen forces (and 
civilians) have suffered considerable casualties 
due to the use of mines across supply and 
manoeuvre routes, particularly during the with- 











Above: While most of the world’s attention was 
focused on the battle for Grozny, Russian forces 
were on the offensive in the southern mountains. 
These Mi-8MTs are operating from a base in 
Ingushetia, close to the Chechen border. 


Right: In early December Russian forces took the 
town of Urus-Martan, an important rebel 
stronghold. This Mi-8MT is seen during the 
mopping-up operation. 


drawal from Grozny in February 2000. These 
tactics have failed to stop Chechen supplies 
reaching the front line, or casualties being 
extracted to rear areas, where they are often 
air-lifted to Turkey for medical care. 

Air strikes against Chechen ground supply 
routes have been extensive but largely ineffec- 
tual. Mi-24s and Su-25s have been intensively 
deployed, along with some Su-24 ‘Fencers’ in 
the strike and reconnaissance (photographic and 
electronic) roles. There have been reports of 
An-12 airborne command and control platforms 
directing some air strikes, although most appear 
to be carried out without direct C’ support; this 
factor, plus several others, has limited the effec- 
tiveness of the air campaign. Lack of accurate 
intelligence on the locations of supply routes, 
the small size of those convoys identified 
(which are often composed of pack animals and 
provide little visual or IR signature) and the 
lack of effective N/AW equipment have all 
restricted the impact of the interdiction effort. 
The rudimentary night vision equipment on the 
‘Hinds’ and the ‘Frogfoots’ allows only area 
attacks against targets at night. The ‘Hinds’ are 
used only in situations where visibility exceeds 
1.5 km (0.93 miles). CAS and interdiction 
missions employ air assets as “flying artillery’ and 
night missions concentrate on saturating wide 
boxes with unguided weapons, particularly 
FAB-250 and FAB-500 cluster bombs and S-8 
and S-13 rockets. RBK-500 cluster bombs have 


proved effective against undispersed troop 
formations, but stocks of the more advanced 
weapons may be low. 


Fuel-air explosives 

Another widely used munition is the 
ODAB-500 fuel air explosive canister. Its popu- 
larity stems from experience in Afghanistan, 
where it proved its worth against soft targets 
and dispersed, dug-in infantry. The ODAB-500 
covers a large area in vaporised fuel and the 
resulting explosion creates a fireball that, by 
burning all the oxygen in the blast area, leads to 
a pressure wave which is lethal to anyone in the 
area, regardless of available cover. Fuel air 
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explosives were originally employed by many 
forces as a mine clearance system, as the 
pressure wave detonates landmines, but in 
practice the system is prone to leaving a signifi- 
cant proportion of mines still active, especially if 
the area to be cleared has buried mines. Fuel air 
explosive munitions are more often employed 
for anti-personnel and psychological purposes. 
The size of the lethal area created by the fuel air 
explosives, combined with their destructive 
effects, has proved their utility once again in the. 
Chechen campaigns. 

The use of precision-guided munitions 
(PGMs) has been restricted to daylight only, 
due to a lack of night-capable designation pods. 
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‘Your chariots await’ —- Russian soldiers rest at 
Mozdok before being flown forward by Mi-26 to 
reinforce the front line in late December. 


The air campaign has reduced the stocks of 
PGMs to critically low levels, placing further 
reliance on Soviet-era stocks of dumb muni- 
tions, of which there has been a plentiful 
supply. The high altitude of operations over the 
Caucasus has led to further problems, such as 
control surfaces freezing at high altitudes and 
fins locking, leading to a low probability of a 
hit. Exacerbating the situation, the rarefied 
atmosphere and pockets of differently pressured 
air found at high altitudes lead to inconsistent 
performance. Nonetheless, the Russian air force 
has had some success with PGMs, particularly 
AS-10 ‘Karen’ and AS-14 ‘Kedge’ (both 
TV- and laser-guided) munitions against point 
targets. 


Reconnaissance 

In the 1994 Chechen campaign the only 
reconnaissance assets available were Su-27 fight- 
ers hurriedly pressed into service as rudimentary 
visual reconnaissance platforms. This necessitat- 
ed the large aircraft flying at low level to 
acquire targets due to a lack of any operational 
alternatives, resulting in at least two losses on 
such missions. Subsequently, reconnaissance 
missions have been improved with the use of 
Su-24MRs, MiG-25Rs and Antonov An-30 
photo-surveying aircraft. Yakovlev UAVs have 
also been reported as active, marking a 
profound increase in the operational flexibility 
of reconnaissance assets, although few details of 
UAV operations have been forthcoming. 
However, as NATO experience in Kosovo has 
shown, target acquisition of dispersed troops is 
very problematic, and Shamil Basayev has 
proved capable of massing troops for local 
counter attacks, such as the brief recapture of 
Argun, Shali and Gudermes. Aerial reconnais- 
sance is proving less than effective at spotting 
Chechen troop build-ups. Bomb damage assess- 


The Mi-26 has been heavily utilised in Chechnya 
for the forward movement of troops from the 
main holding point at Mozdok. The type also 
moves ammunition forward into the field. 





ments have also been difficult, as in all air 
operations against well-dispersed and lightly 
equipped forces. The Russian inventory consists 
of platforms largely designed for operations 
against NATO armoured forces in Europe, and 
is therefore less suited to the different nature of 
combat in the mountainous Caucasus region 
and the more fleeting opportunities it provides 
for target acquisition. 

While the federal forces have deployed 
forward air controllers (FACs) on the ground, 
they have proved to be a mixed blessing. 
Despite creating an interface between air and 
ground operations, FACs have had problems 
directing air support near the battle area. The 
vast majority of Chechen fighters served in the 
Soviet military and are closely acquainted with 
the tactics and operational details of the federal 
forces. On many occasions they have successful- 
ly monitored FAC radio transitions and even 
impersonated Russian FACs to misdirect CAS 
aircraft against Russian troops. Russian FACs 
using flares to mark targets are clouded by 
Chechen ‘spoof flares to confuse pilots. FACs 
are also a particular target for Chechen snipers 
and are singled out for special attention by 
ground forces generally. As a result, close support 











has been confused and badly co-ordinated, and 
has often led to ‘blue-on-blue’ engagements. 
Therefore, air support is now increasingly used 
against rear area targets or troops who are not in 
contact with federal forces. 

Chechen air defence is rudimentary at best. 
Some Stinger man-portable air defence systems 
have been acquired, probably from Afghanistan, 
and some captured SA-18 Igla SAMs have been 
used with considerable success, but the main 
asset employed is AAA, in all calibres from 
14.5-mm to 23-mm ZSU 23-2 twin-barrelled 
auto-cannon, mounted either on gun-carriages 
or flat-bed trucks. Again, no accurate figures 
exist for Russian aircraft losses, but at least 15 
downed aircraft are admitted, including one 
Su-24MR reconnaissance aircraft and four 
Mi-24s. Actual losses are likely to be higher, 
not only through shoot-downs but also as a 
result of maintenance problems and aircrew 
error caused by funding difficulties. 


The state of dilapidation 

Since the collapse of the Soviet Union, the 
Russian armed forces have seen a dramatic 
slashing of their budgets across the board. The 
influential IISS Military Balance put the current 
estimate of Russian military expenditure at 
some $US55 billion in 1999, in contrast with 
the 1992 (the final Soviet budget) estimates of 
$146 billion. This has had a serious impact on 
both combat performance and morale, and 
resulted in the surprisingly ‘under par’ perfor- 
mance of Russian forces in the Caucasus. Most 
importantly, the decline in spending has affected 
pilot training. Russian front-line pilots now 
receive on average 20 hours in the air per year 
for all training (NATO pilots receive between 
200 and 300 hours per year, and 100 hours is 
seen as the basic minimum). Despite the fact 
that some Russian pilots receive considerably 
more time than their colleagues, the vast major- 
ity of Russian aircrew are simply not proficient 
in their tasks due to a lack of basic flying time. 
This reached its nadir in the 1994 campaign, 
when desperate air force officials were forced to 
form combat aviation groups using test pilots 
and aerobatic display teams due to the inade- 
quacy of the flying skills of squadron pilots. 

The shortage of funds has also had a dramatic 
effect on the standard of equipment. Most of 
the airframes being employed are suffering from 
significant extensions to airframe life, which 


restricts payloads and g-loading. Many aircraft 
are operating with the old ‘Odd Rods’ 
Identification Friend or Foe (IFF) system 
instead of the newer Parol system. Despite the 
existence of newer platforms and systems, the 
Russian military still overwhelmingly utilises 
veteran Mi-24s, Su-24s and Su-25s. The more 
capable and modern replacements are little 
more than pre-production demonstrators; 
although they remain on the Russian military’s 
wish list, they stand little chance of entering 
front-line service while the Defence Ministry 
struggles to pay for such basics as food and 
wages. 

For those who are sceptical of the extent of 
underfunding and corruption that is now 
endemic in the Russian military, there are many 
examples of the virtual breakdown of the 
Russian military machine. Wages are paid late 
to all government employees due to the 





tendency of officials to ‘invest’ the pay in short- 
term share options. Russian inflation guarantees 
that the official will receive a sizeable profit, and 
the wages for troops and aircrew arrive on 
average two months late, with no modification 
for the depreciation it has suffered during the 
delay. During the 1994-96 Chechen campaign 
the Defence Ministry was so impoverished that 
two sailors from the Black Sea fleet died of 
malnutrition. 


Weapons for cash 

The level of corruption in the Russian 
military can be truly staggering. There are 
numerous reports of Russian troops in 
Chechnya selling equipment to their foes 
simply to make life more bearable. An AK-74 
might cost a bottle of vodka or a box of fresh 
vegetables, but for those with more financial 
muscle it is possible to acquire major platforms 
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The trusty ‘Hind’ has added another campaign to 
its long list. This photo shows an Mi-24V firing its 
YakB-12.7 four-barrelled gun. On the stub wing 
pylons are B-8V20 80-mm rocket pods and 9M114 
Shturm (AS-6 ‘Spiral’) radio-guided missiles. 


such as artillery pieces or tanks, in return for 
hard currency. Unsurprisingly, this has had an 
impact on the morale of troops and aircrew and 
takes its toll on combat performance. It should 
be considered that Royal Air Force and Navy 
pilots during the Falklands War managed to fly 
in appalling weather conditions without even 
the rudimentary low-light-level TV and FLIR 
systems that are fitted to Mi-24s — due to their 
high morale and extensive training. The demor- 
alised Russian forces have proved repeatedly 
that a lack of conviction is a severe impediment 
to effective combat operations, not only on the 
ground but also in the air. Russian pilots, often 
flying with only half a payload due to weapon 
shortages, are far more likely to fire at long 
range and not press home attacks in the face of 
limited anti-aircraft fire, and supply and casualty 
evacuation flights do not occur in bad weather. 
Despite the fall of Grozny, hostilities seem set 
to continue for some time. The Chechen forces 
have been removed from the larger part of the 
country but remain unbeaten. The war will 
now shift to the mountains and, with Russian 
President Putin seeking to increase his populari- 
ty with the Russian electorate by withdrawing 
large numbers of troops, the burden for prose- 
cuting the war will continue to fall heavily on 
the air force. Jim Hedge 
An Mi-24 lifts off from a base in Dagestan for a 
mission into Chechnya. The Mi-24 has been used 
primarily in direct support of ground units, called 
in to attack rebel defensive positions. 
Survivability in the face of determined AAA 
demands continuous manoeuvring and ‘wheel of 


death’ tactics, whereby the defences are 
continuously engaged by the helicopters. 
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Saab SK 37E St6r-Viggen 


Viggen jammers for Flygvapnet 


Three years after retiring its Saab 
J 32E Lansen electronic warfare 
aggressors, the Flygvapnet (Swedish 
Air Force) recently regained a 
much needed airborne EW 
capability through the modification 
of two-seat Saab SK 37 Viggen 
trainers to SK 37E Stér-Viggens 
(jammer Viggens). The new ‘Erik’ 
version of the SK 37 (the Flygvap- 
net usually identifies sub-types by a 
name beginning with the corre- 
sponding letter in the Swedish 
alphabet) is operated by the 
TIS/TK-Grupp (Typinskolning/ 
Telekrig Grupp, Type Conver- 
sion/Electronic Warfare Group) of 
F4 Jamtlands Flygflottilj at 
Ostersund-Frésén in northern 
Sweden. The unit operates only 
two-seat Viggens and is co-located 
with two Divisioner (squadrons) of 
Saab JA 37 Jakt-Viggens (fighter 
Viggens) of F4. 

Commanded by Major Stefan 
Granholm, the TIS/TK-Grupp is 
tasked with such diverse roles as: 
type conversion for all future 
Viggen pilots; EW training for 
Swedish air force, army and navy 
units; and operational EW support 
for Flygvapnet combat units. 

Pilots converting to the Viggen 
must pass the four-month TIS37 
course, during which they will fly 
about 25 hours on SK 37 two- 
seaters and 20 hours on JA 37 
single-seaters, in addition to exten- 
sive simulator training. Normally, 
two courses per year are 
performed, each with up to 10 
students. Previously, TIS37 was 
undertaken by F15 at Séderhamn, 
but from 1997 F4 took over both 
this role and the SK 37 trainers 
following the disbandment of F15. 

A total of 17 SK 37 trainers was 





The 10 SK 37E conversions answer a 
Flygvapnet need for EW training and 


support, An identifying mark is the yellow 
line on the radome, which indicates the 
dielectric ‘window’ for the G24 jammer. 


originally delivered to the Flygvap- 
net in 1973-74 (serials 37801- 
37817), of which 14 remain in 
service today. The basic SK 37 is a 
pure conversion trainer with only 
limited operational capability, lack- 
ing radar and having a minimum of 
avionics. 

When the Malflygdivision 
(Target Flying Squadron) of F16M 
at Malmslatt was disbanded on 1 
July 1997, and its Lansens retired 
from front-line service, the Flyg- 
vapnet initiated a project to enable 
the Viggen to assume the EW 
jamming role. The two-seat SK 37 
was chosen as the most suitable 
EW platform among existing 
airframes, and Saab was contracted 
to assist with the conversion 
programme. Between late 1997 


and early 1998, a prototype 
SK 37E conversion was carried out 
by Saab on airframe 37814. This 
Viggen was then thoroughly evalu- 
ated by the Férsdkscentralen (Test 
Centre) of FMV:Prov (Férsvarets 
Materialverk: Prov, Swedish 
Defence Material Administration: 
Test) at Malmslatt. 

Series modifications were carried 
out by the local maintenance 
workshop at F21 Lulea during 
1998-2000, and in total 10 
airframes having the lowest flying 
hours have been converted to 
‘Erik’ standard (including the 
prototype conversion). Four 
airframes will remain in the basic 
SK 37 version. 

SK 37E electronic warfare 
equipment comprises various 








systems installed in the airframe, as 
well as pod-mounted systems: 

m Apparat 27L radar warning 
receivers, positioned in the bullet 
fairings on the main wing leading 
edge and on the rear fuselage 
above the engine exhaust. Taken 
from retired AJS 37 Viggens. 

m G24 radar jammer covering 
S-bands (2-4 GHz) and C-bands 
(4-8 GHz), mounted in the nose. 
Taken from J 32E Lansens. The 
original nosecone reduced 
jamming power, so a new 
nosecone has been built with a 
‘window’. A yellow line and the 
text ‘Tryck ej har’ (‘do not press 
here’) mark the window on the 
black radome. 

m U95 active jammer pod covering 
X-bands (8-12 GHz), mounted on 
underwing stations. This new and 
very advanced pod developed by 
Ericsson Saab Avionics is 
controlled from the rear cockpit 
with a GMA unit comprising 
Pentium processor, data entry 
module and LCD colour display. 
Taken together, the U95 and 
GMaA are designated Axel on the 
SK 37E. The U95 can also be 
carried by JA 37 fighters but in a 
more automatic response mode, 
since JA 37s lack the GMA unit for 
manual control. 

m U22/A jammer pod, mounted 
on underwing stations. Taken from 
retired AJS 37 Viggens. 


The standard jammer for the 
Stér-Viggen is the U95 (port), but 
the type can also carry the older 
U22/A, as seen on the starboard 
pylon of this aircraft. 


SK 37Es have an operational role as 
escort jammers. This aircraft 
partners a JA 37 from one of F4’s 
two Jakt-Viggen squadrons. It 
carries infra-red reflectors on its 
outer pylons. 


w KB chaff and flare dispenser pod, 
mounted on underwing stations. 
en from AJS 37 Viggens. 

@ FR31 radio in the rear cockpit, 
to allow the EW operator to 
communicate independently of the 
pilot. Includes a new antenna 
placed on the dorsal spine. 

m GPS receiver integrated with 

ting navigation systems. 

g@ MIL-STD 1553B digital databus. 
m New interchangeable main 
instrument panel in the rear cock- 
pit, replacing most of the flying 
instruments with controls for the 
different EW systems. The panel 
can be changed within two 
man-days, giving the SK 37E a 
dual-role capability of electronic 
warfare and type conversion. 

Repainting of SK 37s in a two- 
tone grey scheme similar to that of 
the JA 37 was also part of the ‘Erik’ 
conversion programme. Only one 
airframe (37811) was actually 
repainted, however, as the original 
green/brown splinter camouflage 
was considered adequate. 

The TIS/TK-Grupp received its 
first pair of SK 37Es on 1 Septem- 
ber 1999 when 37810 and 37811 
were officially handed over during 
a small ceremony at F4. The third 
SK 37E to arrive for the unit was 
prototype 37814, which was passed 
on from FMV:Prov on 19 January 
2000. By mid-2000 the full 


complement of 10 SK 37Es will 
have been delivered. 

At present, the TK 37 part of 
the TIS/TK-Grupp is in a work- 
up phase and has only three EW 
crews of pilot and operator perma- 
nently assigned, all ex-J 32E Lansen 
crews and consequently very expe- 
rienced in the EW role. Additional 
crews are available when required 
and can be drawn from TIS37 
One aircraft (below) has been 
repainted in a new two-tone grey 
scheme, contrasted here with the 
paler air defence grey scheme of the 
JA 37. The other nine SK 37E ‘Eriks’ 


remain in the standard Swedish 
splinter pattern (right). 
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The SK 37E can carry three external 
pods. Shown above is the new U95 
active jammer, part of the Axel 
system, while above right is the KB 
chaff/flare dispenser (BOZ 100). 


flying instructors and five operators 
presently posted at the Air Force 
Headquarters in Stockholm for staff 
duty. 

The SK 37E will be used as an 
aggressor or target, usually operat- 
ing alone or in pairs. When flying 
operationally on SEAD (suppres- 
sion of enemy air defences) 
missions, the SK 37E will typically 
be escorting fighter packages, 
providing a general background 
jamming aimed at reducing the 
effectiveness of enemy radar 
systems, and/or jamming specific 
targets by masking or deception 
techniques in order to confuse 
enemy radars. At present, radar- 
homing missiles are not included in 


In addition to its 10 SK 37Es, F4’s 
TIS/TK-Grupp flies four unmodified 
SK 37 two-seaters for the TIS 37 
Viggen conversion syllabus. This 
aircraft wears the codes of its 
previous operator, F15 at 
Séderhamn, and is seen prior to 
conversion to ‘Erik’ standard. 
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the SK 37E arsenal. When flying 
on EW training missions, the 
SK 37E will simulate a realistic 
ECM (electronic countermeasures) 
environment for surface or 
airborne radar systems. Laser reflec- 
tor pods can be carried for training 
purposes. 

Compared to the J 32E which it 
supersedes, the SK 37E has better 
speed and range, and a new ability 
to eject flares (the J 32E used a 
BOZ3 dispenser pod with just 














chaff). However, the SK 37E lacks 
the radio jamming capability of the 
J 32E because the Lansen’s MERA 
radio jammer was not transferred to 
the Viggen, due in part to lack of 
space. Malflygdivisionen Lansens 
were also tasked with target- 
towing, using specially equipped 
J 32Ds. The SK 37E is not able to 
perform this role, but the Flygvap- 
net is studying projects to give the 
SK 60 tandem jet trainer a target- 
towing capability. 














Left: This is the electronic warfare 
system operator’s station in the rear 
cockpit, based around the GMA 
control interface for the U95 
jammer. The EW controls and 
displays can be removed and 
replaced by standard instruments, 
allowing the SK 37E to function in 
the conversion training role if 
required. 


Unfortunately, the future for the 
SK 37E is not clear. Under current 
planning, the two fighter squadrons 
of F4 will complete conversion to 
the new JAS 39 Gripen on 1 July 
2002 and 1 April 2003, respec- 
tively. This means that F4 will not 
be able to support Viggen opera- 
tions at all after mid-2002, so a 
move of the TIS/TK-Grupp is 
inevitable. 

The Flygvapnet most likely will 
have no requirement for new 
Viggen pilots after 2002, so by then 
the TIS37 course can be brought 
to an end. This leaves only TK 37 
activities, and if Sweden wishes to 
maintain a dedicated airborne 
electronic warfare capability, a 
solution for the Stér-Viggen situa- 
tion clearly has to be found. 


Jan Jorgensen 
























SK 37 Viggen production 





Type serial old code new code 









SK 37. 37800 FC-22 a 
prototype used by FMV:Prov, wfu 
97, preserved Flygvapenmuseum, 
Malmslatt 


SK 37 37801 15-69 F4-80 
SK 37 37802 F15-68 F4-81 
SK 37 37803 F15-67 F4-82 
SK 37 37804 F15-66 F4-83 
SK 37 37805 F15-65 - 


wfu 97 due to high airframe hours, 

preserved Férbandsmuseum, F15 

Sdéderhamn 
SK 37 37806 F15-64 - 

w/o 26/6/80 near Séderhamn due to 

engine flame-out 





SK 37E 37807 F 15-63 F4-70 
SK 37E 37808 15-62 F4-71 
SK 37E 37809 15-61 F4-72 
SK 37E 37810 15-59 F4-73 
SK 37E 37811 F 15-58 F4-74 
SK 37 37812 15-57 - 


w/o 15/11/76 near Edsbyn due to 
engine flame-out 


SK 37E 37813 15-56 F4-75 
SK 37E 37814 15-55 F4-76 
SK 37E 37815 15-54 F4-77 
SK 37E 37816 15-53 F4-78 
SK 37E 37817  F15-52 F4-79 






199th Fighter Squadron 
Hickam Eagles 





Surrounded by thousands of square 
miles of ocean, and far from any 
continent, the sole US fighter 
squadron in the Hawaiian islands 
appears to be a very lonely unit. 
The truth is quite different. Under 
the protection of the Hawaiian war 
god Kuka’ilimoku, the 199th 
Fighter Squadron enjoys its loca- 
tion and is in great demand. Its 
performance in air combat 
manoeuvring is equal to or better 
than that of other ANG squadrons, 
and it is regularly picked for new 
system or concept tests. 

The squadron’s home is Hickam 
Air Force Base, made famous 
during the attack on Pearl Harbor 
in December 1941 when it was 
battered by Imperial Japanese Navy 
attackers. The base borders the 
international airport of Honolulu 
on the island of Oahu. In 
command of the 199th is 
Lieutenant Colonel Jim ‘Wildman’ 
Wakeman. 

The primary mission of the 
199th is the defence of Hawaii. In 
spite of the long distance to 
ConUS, the squadron gets enough 
dissimilar air combat training to 
meet its requirements. Five to six 
times each year, ANG headquarters 
organises Exercise Sentry Aloha, 
for which it sends a number of 
fighters to Hickam. “They come 
here for offensive and defensive 
combat air training, and also to 
simulate cruise missiles,” says 
Wakeman. “The danger of a 
surprise attack with bombers is not 
that big, but the threat of sub- 
launched cruise missiles is. The 
visiting fighters fly typical cruise 
missile flight profiles.” 

Other Air Force, Navy or 
Marines units also regularly visit. 
The ideal living and flight condi- 
tions — and the charisma of the 
islands — make Hickam a popular 
destination, despite the necessary 
long overwater flight. 

A secondary mission is providing 
back-up for the two active-duty 
PACAF F-15 squadrons based at 
Kadena Air Base in Japan. When 
these two have to deploy for a real 
crisis situation (notably in Korea), 
the 199th moves to Japan. The 
199th is also incorporated in the 
new Air Expeditionary Force 
(AEF) concept, and in the past few 
years has been called up for its tour 
of duty in support of Operations 
Northern and Southern Watch. 

The 199th was, according to 
Wakeman, the first unit to develop 
cockpit lighting for the use of night 
vision goggles (NVGs). Subse- 


quently, the Guard’s pilots have 
checked out instructors from 
Kadena on these systems. “We are 
now able to fly in tactical forma- 
tion at night. We even do lvl 
dogfights and that is really unique.” 
In spite of the advantages, there are 
some drawbacks. “The difficulty is 
that we do not have appropriate 
external lighting, so it takes a lot of 
concentration to identify the ‘play- 
ers’. Moreover, during high g 
forces, the weight of the devices is 
a problem. Sometimes I have to 
use my hand to push my head 
down. Nevertheless, we always fly 
with NVGs when we train at 
night. The Quick Reaction Alert 
planes take them on occasion.” 

Another test programme in 
which the squadron has partici- 
pated is the Link 16 Fighter Data 
Link (FDL) developed by Data 
Link Solutions. “We did the flight 
tests,” says a proud Wakeman. 
“This system will increase our situ- 
ational awareness a hundred-fold.” 
Link 16 is a high-speed, near-real- 
time, secure, jam-resistant digital 
information distribution system. It 
has sufficient capacity to permit the 
F-15 to simultaneously receive 
surveillance information from 
multiple Command, Control, 
Communication and Intelligence 
(C*I) platforms plus commands 
from controlling agencies. It 
enables the F-15 to share position, 
identity and status information 
with other Link 16-equipped plat- 
forms. Additionally, it facilitates the 
exchange of radar pictures between 
a number of fighters. 


The USAF started FDL opera- 
tional test and evaluation flights in 
F-15Cs at Eglin AFB in August 
1999, and in F-15Es at the end of 
1999. According to USAF sources, 
the FDL will enter service in US 
F-15s in the second quarter of 
2000, and in the F-15E in 2002. 
“Each of the six ANG Eagle 
squadrons gets five FDLs,” says 
Wakeman. “We receive them at 
the end of 2000. Preferably, we 
would like to get more but there is 
no budget for that. Five should be 
enough.” He said that ANG F-15 
squadrons are expected to take two 
FDLs when they deploy in an 
AEF. The other three systems 
remain at base for maintenance and 
training. 


Hawaii’s Eagles 

The Eagles do not leave the 
island often. The squadron has a 
permanent Quick Reaction Alert 
consisting of two jets plus a 
reserve; QRA therefore consumes 
three aircraft of the squadron’s 
complement of 15, placing signifi- 
cant pressure on the availability of 
aircraft for other purposes. “In 
addition to that, we have old 
aircraft,” says Wakeman. “My 
F-15A/Bs are ageing and spare 
parts are a problem in the F-15 
community. My pilots fly six 
sorties a month, while they need 
11.2 to stay proficient.” 


Two F-15As with Sparrow acquisition rounds approach 
a tanker. Through the parent 154th Wing, the Hawaii 
ANG also contributes a C-130 unit (204th Airlift 
Squadron) and a KC-135R tanker squadron (203rd Air 
Refueling Squadron) to PACAF assets. 





The 199th’s F-15s are MSIP 
A-models from the later production 
batches. The aircraft are becoming 
increasingly difficult to support. The 
first F-15 arrived with the unit in 
June 1987. 


The delays with the Lockheed 
Martin F-22 Raptor, the successor 
to the F-15, only adds to this prob- 
lem. “We anticipated we would 
receive the C model earlier. The 
F-15C is newer and less mainte- 
nance sensitive.” 

Meanwhile, it is proposed to 
take 10 F-15s from storage at 
Davis-Monthan AFB and distribute 
them to the six Guard F-15 
squadrons. “I have proposed to 
make 18 planes airworthy, three 
for each squadron,” says Wakeman. 
“That will reduce the problems for 
a longer period of time.” 

In the future, the 199th may 
well be equipped with the F-22 
Raptor. The pilots regard a single- 
engined fighter such as the Lock- 
heed Martin F-16 or JSF as far 
from ideal in the Hawaiian theatre 
of operations. The 199th, with its 
large swathe of ocean to patrol and 
its QRA mission, may well be in 
line for an early ANG 
delivery position for 
the new fighter. 
Gert Kromhout 
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Austrian air force international exercises 





Fighters over the Alps 


In the second half of 1999 the 
Austrian Air Force undertook two 
major international exercises as part 
of its move toward adopting a co- 
operative defence strategy. For the 
first time, Saab 350 Drakens took 
part in bilateral air combat training 
with the Swiss air force: almost 
one-third of Austria’s air surveil- 
lance capacity was dispatched to 
Payerne Air Base, about 40 km (25 
miles) southwest of the Swiss capi- 
tal Bern. Two months later the 
Austrian air force hosted fighters 
from France and Switzerland in an 
exercise designed to determine the 
interoperability of the three air 
forces, as well as the compatibility 
of staff activity and air surveillance 
systems. This trinational air exer- 
cise was called Amadeus 99, 

After almost three decades of 
isolation, the result of strict military 
neutrality chosen after World War 
Il, Austria began to welcome 
co-operation in the early 1990s. It 
seemed natural that fellow neutral 
nations Sweden and Switzerland 
were the first partners. In 1993 two 
Austrian air force pilots took part 
in the Swiss air force Taktische 
Luftkampfschule (TLKS = Tactical 
Air Combat School) for the first 
time, which takes place at Payerne 
AB every year. In 1994 four Swiss 
F-5E/Fs visited Zeltweg (Austria) 
to train in air combat with the 
Austrians. In 1995 Switzerland 
again sent Tiger Hs to Zeltweg. 
These exercises were successful, 
and continuing participation of 
Austrian pilots at the TLKS 
resulted in preparations for the first 
visit of Austrian fighters to Switzer- 
land in 1997. Legal problems 


Four Swiss F-5E/Fs took part in the 
October 1999 air combat exercise 
which took place at Payerne. The 
aircraft usually operated in pairs 
(‘patrouilles’). The use of two- 
seaters allowed Austrian pilots to 
observe Swiss tactics at first hand. 


28 


stopped the project at this time. In 
1997, and almost unnoticed by the 
public, the first joint exercise 
between French and Austrian air 
forces took place in Austrian 
airspace. 


Payerne detachment 

Finally, between 27 August and 
3 September 1999 seven Saab 350 
Drakens and two Saab 1050 
trainer aircraft of the first and 
second squadrons of the Austrian 
AF Uberwachungsgeschwader 
(surveillance wing) and 13 pilots 
transferred from Zeltweg and 
Graz/Thalerhof to Payerne, visit- 
ing the Swiss air force to partici- 
pate in one week of air combat 
exercises. 

Thirty-three ground crew and 
interceptor directors had arrived at 
the Swiss airfield two days earlier, 
bringing tons of technical equip- 
ment and spares with them. Lack- 
ing a heavy transport aircraft, they 
had been forced to travel by land. 
The aim of the Austrian detach- 
ment was to train in air combat 
with various Swiss fighter types, as 
well as to cement the long years of 
partnership and goodwill between 
the air forces of both countries. 

Every day, four of the J 350s 
undertook air combat training, 
flying 16 sorties a day. The other 
fighters were kept in reserve to 
guarantee continuous flight oper- 
ability. Both Saab 1050s, including 
one in VIP configuration with four 
seats, were used to transport 
personnel and spares. The Swiss AF 
took part in the exercise with four 
F-5E/F Tiger fighters, four Mirage 
IIIS/DS interceptors flown by 
militia pilots, and Weiterausbil- 
dungskurs F/A-18 (WAU = 
Advanced Training) Hornets based 
at Payerne. 

The familiarisation flights were 
held in the afternoon of the first 
day, and the five-day exercise itself 





Amadeus 99 principally exercised the interoperability of air surveillance and 
control assets. Above two Drakens pass the Goldhaube radar station on 
Koralpe mountain, while below the Armée de I’Air E-3F which participated 
launches from its temporary base at Linz-Hérsching. 





began on Monday of the following 
week, divided into one day of 
dissimilar air combat training and 
four days of air combat training 
with priority in BVR engagements. 
The second part of the exercise saw 
one-type two-ship formations as 
well as mixed formations in which 
two or four Mirage II[Ss/Drakens 
or F-5s/Drakens were matched 
against two Hornets. For the 
F/A-18 pilots, the exercise repre- 
sented a realistic air war scenario 
against different numbers and 
different types of fighter aircraft, 
and pilots whom they had not 
previously met, such as during 
training sessions. For the Austrians, 
it was the first time they had been 
able to fight against unfamiliar 
pilots in unfamiliar jets which 
compared to their Drakens in 
speed, range and performance, as 
well as fighting against a state-of- 
the-art military aircraft equipped 





with advanced radar and air-to-air 
missiles. Austrian pilots had the 
chance to fly in the back seat of 
F-5Fs and Mirage IIIDS fighters, 
giving them the opportunity to 
study Swiss air force procedures 
and tactics at first hand. The use of 
such tactics allowed the elderly 
Drakens, F-5s and Mirages to 
survive — albeit briefly — against the 
highly sophisticated Hornets. 
Austrian and Swiss air traffic 
controllers (interceptor directors) 
worked together throughout the 
week, with the Austrian officers 
directing the Austrian fighters in air 
combat. Following every air 
combat sortie, the pilots debriefed 
their flight action using cockpit 


AJ 350 lands back at Payerne after 
an air combat sortie. A decision ona 
Draken replacement is still awaited, 
and the type is expected to remain 
in service until at least 2005 under 
current planning. 





video tapes, radio transmissions and 
data from the Swiss air surveillance 
radar and detection system known 
as Florida. 


Amadeus 99 

Between 18 and 22 October 
1999 the northern part of the 
mountainous Austrian region was 
the scene of the trinational air 
surveillance exercise known as 
Amadeus 99. Working together, 
aircraft from neutral Switzerland 
and Austria, plus NATO-member 
France, had to control and defend 
a fictitious air prohibition zone 
established during a simulated 
peacekeeping operation based on a 


UN mandate. Experience gathered 
during Partnership for Peace (PfP) 
exercises of recent years was 
brought to Amadeus 99, as was 
knowledge gained from the inter- 
national helicopter airlift following 
the avalanche disaster in the 
Paznaun valley in February 1999. 
Besides testing the compatibility 
and interaction of the three air 
forces — which are necessary for 
international co-operation in 
humanitarian and peacekeeping 
operations — the main focus of 
Amadeus 99 was the trilateral air 
picture resulting from the data 
exchange between ground-based 
air surveillance systems Florida 


Above: Undisputed ‘top dog’ in the 
Alps is the Swiss Hornet force, 
especially with the availability of 
the AIM-120 AMRAAM missile. This 
F/A-18C/D pair is seen on a patrol 
with live missiles, including 
AIM-9P-5s on the wingtip rails. 


Left: A Saab 1050 is prepared for an 
Amadeus 99 night sortie. The 105s 
acted as targets for the Swiss 
F/A-18 and French Mirage 2000C 
interceptors. 


(Switzerland) and Goldhaube 
(Austria), and the integration of 
radar data provided by a French 
E-3F AWACS. Florida sent the 
Swiss air picture to the military 
operation centre (EZ) of the 
Austrian forces in a mountain near 
St Johann, Salzburg, using the 
information system MILVE. The 
AWACS was linked to the Gold- 
haube network by the Tactical 
Control System (TCS) of the 
French forces. With the help of a 
system called Stradivarius, the non- 
confidential. parts of the AWACS 
information were formed into a 
recognisable air picture displayed at 
the EZ St Johann. The Austrian air 
surveillance system Goldhaube 
(gold helmet) provided a third 
view of the air situation. As a 
result, the trinational air staff at St 
Johann during Amadeus 99 had 
three different, independent and 
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parallel real-time air pictures. A 
combination of the three different 
systems, resulting in a unified air 
picture covering all systems infor- 
mation, was not produced due to a 
lack of general technical compati- 
bility. 

For Amadeus 99, the Armée de 
Air detached four Mirage 
2000C/Ds and one E-3F AWACS 
to Austria. From Switzerland came 
six F/A-18C/Ds, three based at 
Austria’s main fighter base at 
Zeltweg and three at Diibendorf 
near Ziirich. The Austrian air force 
contributed some 40 aircraft and 
helicopters, including Saab J 350 
Drakens, Saab 105Q0s, Pilatus P 
transport aircraft, AB 206 Jet 
Rangers and three Alouette IIIs. 
Some were used for liaison and 
transport flights, but most acted as 
targets for the interceptors operat- 
ing in the fictional ‘No-fly’ zone. 
For the Austrian pilots, flying in 
these mountainous regions is part 
of their daily training. Their skill 
and their intimate knowledge of 
the geography allowed them to 
dive deep into the valleys, escaping 
the radar tracks of AWACS on 
many occasions. Erich Strobl 


A Fliegerstaffel 16 Mirage IIIS leads 
a pair of J 350s and a Mirage IIIDS 
during the October exercise at 
Payerne. The Drakens, with wing- 
mounted AIM-9P-3 Sidewinders, 
wear the badges of the two Austrian 
fighter squadrons. The Mirage IIIS 
has subsequently been retired from 
the interceptor role within the 
Swiss air force, although 
reconnaissance variants still serve. 





Boeing F/A-18E/F 
Super Hornet 








n March 2000, US Navy test squadron 

VX-9 reported that the Boeing F/A-18E/F 

Super Hornet had passed its six-month 
operational evaluation (Opeval), which had 
been completed in November 1999. The test 
team confirmed that the fighter was “opera- 
tionally effective and operationally suitable”, 
clearing the way for the Pentagon to authorise 
full-rate, multi-year production. The report was 
no surprise, because any other verdict would 
have brought this US$47 billion programme to 
a shuddering halt. 

During 1999, the Super Hornet was the 
subject of intense controversy. US Senator Russ 
Feingold of Wisconsin tried to get the 
programme cancelled. The General Accounting 
Office (GAO), the investigative arm of 
Congress, recommended against a multi-year 
production contract — a recommendation that 
the Pentagon and Congress ignored. A Marine 
Corps F/A-18C/D pilot, a combat veteran, 
called the fighter “an expensive failure — a 
travesty of subterfuge and poor leadership”. The 
Navy’s leading test pilot on the programme 
defended it, and criticised “misinformation and 
innuendo from various sources that proclaim to 
be experts on tactical aircraft”. 

For practical purposes, this criticism is moot. 
Regardless of the Super Hornet’s effectiveness, 
it will be acquired in large numbers, because the 
US will have no other carrier aircraft in 
production after the last F/A-18C/D is 
delivered in September. Without the Super 
Hornet, the Navy will not have enough aircraft 
to equip its carrier air groups by the mid-2000s, 
and the colossally expensive ships will be idle. 
The few carriers that the Navy could support 
would be severely limited in their ability to 
deliver weapons. 

The Navy’s current predicament results from 
a series of procurement decisions in the 1980s. 
The service started the decade with a somewhat 
difficult situation. It had three tactical combat 
aircraft in production: Grumman’s A-6 and 
F-14 and the McDonnell Douglas F/A-18. 
Both the Grumman aircraft needed to be 
updated. The new F/A-18 was demonstrating 
deficiencies in range and could not fully replace 
either of the other two aircraft. 
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Above: In late 1999 VFA-122 became the first 
regular squadron to begin Super Hornet 
operations, the initial task being to train a cadre 
of instructors. When sufficient pilots are 
qualified and aircraft are delivered, the first 
front-line unit should form in late 2001. 


Led by President Reagan’s Navy Secretary, 
John Lehman, the service tried to do everything 
at once. By 1985, Grumman was proceeding at 
full speed with the re-engined, thoroughly 
modernised A-6F Intruder II and F-14D. The 
Navy was attempting to amass a force of 15 
carriers, and had a large inventory of ageing 
F-4s and A-7s. The only way to fill decks at a 
reasonable cost was to produce the F/A-18, in 
an improved and more effective C/D version. 

As though this burden was not large enough, 
the Navy also launched development of a 
carrier-based stealth aircraft, the General 
Dynamics/McDonnell Douglas A-12. It was 
not a direct replacement for any other aircraft, 
but a long-range bomber designed to attack 
Soviet land targets: the 36-tonne (35.42-ton) 


A-12 carried a 5400-kg (11,904-lb) bombload, 








along with two AGM-88 HARM missiles and 
two AIM-120s for self-defence. 

The scene was set for a classic ‘train wreck’ — 
the name that Washington gives to the result of 
a situation in which several projects have been 
launched concurrently in pious hopes that their 
costs will not inflate and that enough money 
will be available in future years to fund them all. 
In the late 1980s, the new programmes strained 
the Navy budget. 

The A-12 was perceived as vital to the long- 
term capability of the carriers, and the F/A-18 
enjoyed strong support in the Office of the 
Secretary of Defense (OSD). A-6 and F-14 
production rates were slow, and their unit costs 
were high, and it was becoming clear that the 
US had more fighter manufacturers than it 
needed. Grumman, and the A-6 and F-14 


Although superficially appearing as little more than an enlarged F/A-18C/D, 
the Super Hornet is very much a new aircraft, and considerably more 


a i capable from a tactical standpoint than its predecessor. Born out of a 
m9 protracted procurement saga which included the cancellation of the 
ty stealthy A-12 and rejection of upgraded Intruders and Tomcats, the ‘Super 


Bug’ has invoked scathing criticism and glowing praise in equal amounts. 


communities, lost the battle: the A-6F was 
cancelled in 1989 and the F-14D programme 
was cut to a fraction of its planned size. 

These decisions resolved the immediate 
budget problem, but left the Navy entirely 
dependent on the A-12 to replace its elderly 
A-6 fleet, and — in the medium term — facing 
the retirement of the F-14. 

When Defense Secretary Richard Cheney 
cancelled the A-6F, he was under the impres- 
sion that the tremendously capable A-12 was 
going well, behind a curtain of secrecy. But, 
after setting a demanding requirement, the 
Navy had insisted on a fixed-price development 
contract. Northrop and Grumman (which had 
built stealth aircraft and Navy attack aircraft) 
refused to play, and were eliminated in favour 
of McDonnell Douglas and General Dynamics 
which had not). Weight and schedule problems 
became more serious in 1988/89 — and the 
Navy programme managers deliberately 
concealed their troubles from Cheney. In 
December 1990, Cheney discovered that the 
bomber was in trouble and that the fixed-price 
contract was a fiction. The infuriated defence 
chief cancelled the A-12 in January 1991. 

It was not a good month for the Navy. Days 
after the A-12 was terminated, the US and its 
allies launched their air assault on Iraq. The 
Navy had no stealth aircraft, and no fighters that 





The ‘Super Bug’ is a true multi-role performer. 
Here F/A-18E1 is seen in a potential SEAD 
configuration, with AGM-88 HARMs and 
AGM-154 JSOWs. The shoulder stations can 
mount navigation/targeting pods, AIM-120 
AMRAAMs or AIM-7 Sparrows. 


could designate their own targets for laser- 
guided bombs. The Navy kept its carriers out of 
the Gulf, to protect them from mines and other 
hazards, and Navy aircraft relied on land-based 
tankers to reach targets in Iraq. Mission 
planning systems aboard the carriers were not 
compatible with the USAF systems which were 
used to plan the air campaign, so hard copies of 
the daily Air Tasking Orders had to be flown to 
the carriers. 














Consequently, each carrier could launch only 
two strike packages of 20-30 aircraft per day, 
even with the support of land-based USAF 
tankers. USAF fighters, housed in secure 
modern bases built to US specifications, could 
fly five, six or more sorties per day. The net 
result was that the USAF’s force of 750-900 
‘shooters’ flew 29,400 offensive missions over 
the theatre, and the Navy’s 300 fighters flew 
under 6,200. The US Navy’s combat aircraft 
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Many of the Super.Hornet’s systems were tested 

on NF-18D BuNo. 164649, operated by NAWC-WD 

at China Lake. Special tail markings were applied 
to signal the aircraft’s role. 


dropped fewer bombs on Iraqi targets than did 
73 ancient B-52s. The Navy’s need of a new 
strike aircraft was desperate. 

The Navy and the Pentagon defined a new 
bomber, the AX, to fill the gap left by the 
A-12, and to replace the ageing A-6s. The 
service backed away from some of the require- 
ments that had doomed the A-12 (halving the 
internal weapon load, for example) and opened 
a new competition. The Navy planned to issue 
contracts for concept exploration and definition 
(CED) in late 1991. In 1993, one team would 
be chosen for a demonstration/validation 
(Dem/Val) programme, including the testing of 
a prototype aircraft. Engineering and manufac- 
turing development (EMD) would start in 
1997. Production would start in 2002, and the 
AX was expected to become operational in 
2005. 
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This schedule was less risky than the A-12 
programme — which had a much shorter 
Dem/Val phase — but the last A-6 would retire 
before the first AX arrived, and the carrier air 
wings would not be fully equipped with AX 
until 2020. Consequently, an interim aircraft 
would be required as soon as possible, with 
enough capability to meet the threat until at 
least 2015-20. 

There were two candidates to fill the gap: an 
improved Grumman Tomcat, and an improved 
McDonnell Douglas Hornet. Since the late 
1980s, Grumman had offered the Navy a series 
of improved Tomeats based on the F-14D. The 
most basic of these was Quickstrike, which 
took advantage of the similarity between the 
F-14D avionics and those of the contemporary 
F-15E Strike Eagle. The APG-71 radar would 
be modified with some of the air-to-surface 
modes featured by the F-15E’s APG-70, and 
the fighter would carry LANTIRN infra-red 
navigation and targeting pods. 

Super Tomcat 21 represented a step up in 


Fred Madenwald took the Super Hornet aloft for 
the first time at 11.55 CST on 29 November 1995, 
flying F/A-18E1 (BuNo. 165164) from St Louis- 
Lambert Field. A sizeable gallery of McDonnell 
Douglas employees witnessed the event. 


cost and capability from Quickstrike, including 
some airframe and engine improvements. 
Redesigned wing gloves would increase the 
fighter’s internal fuel capacity from 7350 kg 
(16,204 Ib) (which was already greater than that 
of any contemporary fighter) to 8390 kg 
(18,497 lb). The wing would be fitted with 
more efficient Fowler flaps, reducing approach 
speed and increasing the bring-back load. The 
most likely engine choice was a developed 
version of the General Electric F110-GE-129 
with the higher-airflow fan of the B-2’s F118, 
developing 142 kN (31,930 Ib) with afterburn- 
ing. It would have an advanced radar with a 
passive electronically scanned array. 

McDonnell Douglas had been working on 
improved versions of the F/A-18 since 1986, as 
a result of an initiative from the Office of the 
Secretary of Defense. In 1986, as the A-12 and 
ATF programmes started, some OSD analysts 
started to doubt that there would be enough 
money to buy new, large and sophisticated 
stealth aircraft at the rates envisaged by the 
services. They worried that the aircraft would 
be too costly and sensitive to be exported, 
leaving the Rafale and Eurofighter to replace 
the F-16 and F/A-18. Accordingly, in 1987, 
Defense Secretary Caspar Weinberger had asked 
the Navy and Air Force to study growth 
versions of the F/A-18 and F-16, a request 
which they promptly passed to their prime 
contractors. 


Hornet 2000 options 

By late 1987, McDonnell Douglas had 
launched a study known as Hornet 2000, and 
identified a range of options. Design I, the base- 
line, became the later-production F/A-18C/D, 
with a more powerful F404 engine. Design II 
was an increased-range variant with a 1225-kg 
(2,700-Ib) increase in internal fuel capacity, 
stored in a bulged dorsal spine, together with a 
stiffer wing to carry heavier weapons. 

Design III was a more radical change, featur- 
ing an enlarged wing and either a bulged dorsal 
spine or a longer fuselage. (The stretched 
fuselage was more attractive than the bulged 
spine because the latter increased transonic and 
supersonic drag.) It would be powered by a 
scaled-up F404 with an increased mass flow, 
giving 90 KN (20,237 Ib) thrust. Finally, Design 
IV sported a cranked arrow wing, a canard 
foreplane, and no horizontal tail. 

Design III quickly emerged as the most 


‘promising option, because it addressed the 


major limitation on the Hornet’s utility to the 
US Navy. The F/A-18’s weight and drag had 
exceeded predictions when it was first delivered 
to the Navy, and the fighter had gained weight 
during its service career as more equipment was 
added. Its approach speed, though, was already 
as high as the Navy could accept, so landing 
weight could not be increased. The late 1980s’ 
C/D versions of the Hornet could not land on 
a carrier, with normal fuel reserves, while carry- 
ing any kind of heavy ordnance. 

The issue of bring-back weight had been a 
nuisance in the 1970s, when most air-to-surface 
weapons were cheap and undiscriminating. A 








This view highlights the large leading-edge root 
extensions of the Super Hornet. Among the 
variety of weapons shown here is the AGM-84H 
SLAM-ER (starboard inner pylon), an important 
stand-off weapon for the F/A-18E/F. 


mission usually found some target or other, and 
if weapons did have to be jettisoned before 
landing, they could be replaced. In the early 
1990s, however, the Navy was in the process of 
developing more accurate, more expensive 
weapons which would not be launched without 
good targeting information, and which were 
too scarce and costly to be dumped into the sea 
by a returning strike package. 

From the point of view of bring-back, 
Design II was a non-starter. The bulged spine 
and stronger wing would have added weight 
and made the problem worse. Design IV, the 
arrow-winged canard, would be the riskiest and 
most expensive of the Hornet 2000 configura- 
tions, and the Navy showed little interest in it. 
McDonnell Douglas saw Design IV as a poten- 
tial substitute for the Navy ATF, or as a 
competitor for the new European fighters. 

This left the big-winged Design III, which 
combined greater wing area (and hence lift on 
the approach) with more internal fuel and 
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greater power, and yet was recognisably a 
Hornet. The resemblance between the C/D 
and the Design III would reduce development 
risk; cockpit and avionics features would be 
similar; and the layout of the electrical and fluid 
systems would be much the same. The design- 
ers would be in the fortunate position of being 
able to copy things that worked well on the 
C/D, while fixing features which had turned 
out to be problems. The new aircraft could take 
direct advantage of extensive operational 
experience, and would be mature and reliable 
from day one of operations. Since the Hornet 
was already proving to be more reliable and 
safer than other Navy fighters, this was a very 
attractive prospect for the operator. 

After Cheney cancelled the A-12, many 
people — including Grumman leaders and the 
writer of this article — expected that the Navy 
would conduct a competition between the 
improved Hornet and the multi-role version of 
the F-14, and select one of the two as an 
interim aircraft pending development of AX. 


Tomcat substitute 

Influential people in Washington had other 
ideas. Cheney himself, along with some staffers 
in the OSD, had been pushing the scaled-up 
F/A-18 as a substitute for the F-14 well before 
the A-12 was cancelled. They believed that 
only the Hornet — which was a proven multi- 
role aircraft — provided a way to reduce the 
number of different Navy types, both on the 
carrier’s deck and in production. Moreover, if 
the Navy was to have two fighters in produc- 
tion, budgets dictated that one of them had to 
be the less expensive F/A-18. If the Navy 
wanted the A-12 or AX, the F-14 had to go. 

The Pentagon’s actions were backed by two 
assumptions. One was that the F-14 would 
always be more expensive than the F-18. The 
Grumman fighter was larger than the F-18, and 


was a two-seater. (On the other hand, Super 
Tomcat 21 would carry more weapons and 
have a greater range, and Grumman estimated 
that it would cost less than half as much to 
develop as the enlarged F-18.) 

If the Navy had a more capable F/A-18, the 
Pentagon leaders asserted in off-the-record 
comments to the media, it would need fewer 
F-14s and A-12s. Underlying this decision was 
the fact that the growing crisis in the Persian 
Gulf had caused the Pentagon to rethink plans 
to cut the Navy’s carrier fleet from 14 to 12 
operational ships: the Navy could have 13 
supercarriers, said the Pentagon leaders, but 
only if it accepted a less expensive mix of 
aircraft. 

The other assumption in the Pentagon was 
that the F/A-18 could handle the long-range air 
defence role. The key to this was the AIM-155 
Advanced Air-to-Air Missile (AAAM), which 
had been under development since 1988 by 
competing teams (Hughes/Raytheon/McDon- 
nell Douglas and General Dynamics). AAAM 
was intended to combine the range of the 
AIM-54 Phoenix with a more sensitive guid- 
ance system, in a smaller package that would be 
compatible with any aircraft in the fleet. 

Cheney and his colleagues did not greatly 
trust the Navy. Not only was the A-12 in 
trouble, but the V-22 Osprey was overweight 
and expensive, and the Lockheed P-7A patrol 
aircraft programme had fallen apart. 

Before the A-12 cancellation, in late 1990, 
Cheney directed the Navy to delete from the 
FY 1992 budget its plans to build more F-14Ds, 
and had told the Navy to start development of 
the newly designated F/A-18E and the two-seat 
F/A-18F, based on Design IIL. 

Navy aviation leaders had distrusted Cheney 
even before he scrapped their prize programme. 
Cheney had forced them to choose between 
the A-12 and the upgraded F-14D and A-6F, 











Above: With Fred Madenwald at the controls, 
F/A-18E1 cruises near St Louis on its fourth flight, 
accompanied by an F/A-18C. The extra length and 
larger LERXs of the later aircraft are readily 
apparent. E71 left St Louis for the Navy’s main test 
and evaluation facility at Patuxent (‘Pax’) River 
on 14 February 1996. 


Left: F/A-18F1, the first two-seater, took to the air 
on 1 April 1996. After a period of factory tests, 
during which it was photographed here with E1, 
it was dispatched to Patuxent River on 21 May. 
The aircraft became the principal vehicle for 
carrier suitability trials. 
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F/A-18E1 refuels from a NAWC-AD Force Test 
Squadron KC-130. The Super Hornet is in the 
‘five wet station’ (tanker) configuration. With 
four 480-US gal (1817-litre) tanks, the Super 
Hornet has more fuel available for other aircraft 
than either the old KA-6D or current S-3 tanker. 


had attempted to terminate the V-22 Osprey 
tilt-rotor, and had moved to cut the number of 
carriers and air wings. However, the Navy did 
not speak with one voice on tactical aviation. 


Single-seaters v. two-seaters 

Since the 1960s, there had been two groups 
of Navy fighter and attack pilots: those who 
flew single-seat A-4, F-8, A-7 or F/A-18 
fighters, and those who flew the two-seat A-6, 
F-4 and F-14. The rivalry had been good- 
natured until the 1980s, when the F-14 and 
F/A-18 communities found themselves in 
competition for budgets. While the Navy spent 
the bulk of its money on the F/A-18 — includ- 
ing upgrades after it entered service — the F-14 
fleet mostly got older, and the badly needed 
modifications to improve reliability and safety 
went unfunded. On the other hand, the 
F/A-18 supporters within the Navy saw the 
F-14 as a heavy, maintenance-hungry, obsoles- 
cent aircraft that would never perform 
adequately in the tactical strike role. 

Given the high level of support for the 
F/A-18 in OSD, the Navy’s ‘single-seat mafia’ 
aligned itself with the upper echelons of the 
Pentagon, leaving the F-14 supporters isolated. 
In early February, the FY 1992 budget was 
released. It included the first funds for the 
development of the F/A-18E/F, and no money 
at all for F-14D production or remanufacturing. 





Radar cross-section and antenna emission 
functions have been exhaustively tested. Above 
is a full-scale model being hoisted on to a 42-ft 
(12.8-m) pole at Smartt Field, St Charles, 
Missouri, for antenna systems testing, while at 
right an aircraft is seen mounted in an anechoic 
chamber. 
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Grumman mounted a rearguard action to 
obtain some funding for a strike-configured 
F-14. In April 1991, Grumman offered to build 
F-14D Quickstrike derivatives for a fixed price, 
arguing that the aircraft would cost little to 
develop and would provide the Navy with an 
improved attack aircraft before the improved 
F/A-18 could be ready. This would keep the 
line open while Grumman developed the Super 
Tomcat 21. 

Grumman’s proposals fell on deaf ears. Navy 
and McDonnell Douglas officials responded that 
the F/A-18 and the new Hornet would still 
cost less to build and to maintain than the F-14. 
They touted performance numbers which 
showed that the new F/A-18 would fly almost 
as far as the F-14. 

In Congress, the New York delegation’s 
partisan support of its local industry had been 
effective on occasion in the 1980s, but had won 
it few friends or allies. Now, they charged the 
Navy with using subterfuge to avoid a competi- 
tion. By asserting that the F/A-18E/F was 
simply an upgrade of the existing Hornet, the 
critics charged, the Navy bypassed a gauntlet of 
formal procedures and the legal requirement 
that new projects should be the subject of an 
open competition. 

In October 1991, New York Republican 
Senator Al d’Amato charged that “the aircraft 
proposed is an F/A-18 in name only — the 
fuselage, wing, tail, engines, and avionics will all 
be new.... What is alarming about the 


F/A-18E/F is its suddenness. Last year’s testi- 
mony by the Navy before the Defense 
Appropriations Subcommittee included not a 
word about the F/A-18E/F. Now, in the wake 









of a A-12 debacle, we are being asked to toss 
something approaching half a billion dollars at 
the very company responsible for the A-12 to 
develop a gap-filler for the A-12.... Our job is 
not simply to rubber-stamp every cockamamie 
scheme that is belched forth from the Navy’s 
bilge.” 

Senator d’Amato was right, if not entirely 
tactful; but Congress nodded the project 
through regardless, and funding was included in 
the 1992 budget. The project’s critics might 
have had a chance to reverse the decision before 
a contract was signed, were it not for the 
neutron bomb that hit the Navy’s leadership a 
few days after d’Amato delivered his comments 
to the Senate. 


Scandal in Las Vegas 

The bomb was called Tailhook. In early 
September 1991, at the notoriously riotous 
annual convention of the carrier-aviation asso- 
ciation in Las Vegas, drunken aviators had 
committed multiple sexual assaults. Senior Navy 
commanders had been present, were aware of 
what was happening, and had taken no action. 

For much of the 18 months in which the 
F/A-18E/F programme proceeded from its 
initial conception to contract award, Congress 
and the media could not talk about the Navy 
without talking about Tailhook. The official 
investigation cut a swath through the Navy 
leadership: among those forced out of the 
service were the Secretary of the Navy, 
Lawrence Garrett, and the vice-chief of naval 
operations for aviation, Admiral Richard 
Dunleavy, who had been instrumental in start- 
ing the F/A-18E/F programme. Scores of other 
officers were either dismissed or, more subtly, 
‘flagged’; their association with Tailhook would 
cause them to be passed over for promotion. 
Most of those held accountable for Tailhook 
were tactical aviators. 

Garrett’s replacement, Sean O’Keefe, was a 
Cheney protégé and an F/A-18 supporter. 
Secretary Cheney and the Pentagon acquisition 
community had a free hand to push the 
programme through its initial approval process. 
In the latter days of the Bush administration, 
O'Keefe and the budget-trimmers also quietly 
terminated the AAAM project. 

In June 1992, McDonnell Douglas was 
awarded a firm US$4.88 billion contract to 








develop the new fighter, and to build seven 
engineering and manufacturing development 
(EMD) prototypes. GE was awarded a US$754 
million contract to develop the engine. This in 
itself was a major commitment: EMD contracts 
of this kind cannot be cancelled unless the 
contractor fails to perform. 

Even then, the process by which the 
F/A-18E/F was to become the world’s only 
bulletproof fighter programme was not 
complete. In November 1992, Bill Clinton 
won the Presidential election. Clinton’s ambi- 
guity about his apparent efforts to avoid military 
service in the 1960s created a climate of mistrust 
between his administration and the military 
from the start. The White House did nothing to 
dispel this when it announced its priority issues 
for the military: changing the services’ policies 
regarding gays in the service, and opening 
combat assignments to women. 

A case can be made that the administration’s 
intentions were good, but its priorities were 
disastrous. There were arguably more important 
issues on the table — such as the future size and 
structure of the armed forces in a world that 
had changed beyond imagination — and they 
could only be dealt with if the administration 
and the military worked together. If the 
Clinton administration had set out deliberately 
to alienate the military and its supporters in 
Congress, it could not have done a better job. 

The result was that Clinton’s two terms 
would represent almost a decade of drift for the 
military, in which the administration lacked the 
will or the strength to make difficult decisions 
and preferred to delay them until they were 
someone else’s problem. The lack of leadership 
and initiative was apparent in the so-called 
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‘bottom-up review’ of defence spending, 
published in September 1993. Billed as a radical 
review of defence priorities, it was basically a 
blueprint for a trimmed budget. However, it 
included two policy pronouncements that 
would determine the future of the F/A-18E/F. 


Survival of the carriers 

First, the Navy would retain 12 deployable 
carriers, compared with a Reagan-era peak of 
14 ships. This was a much smaller cut than 
USAF tactical aviation had suffered in the post- 
Cold War period — the USAF fighter force 
contracted from 36 to 22 wings — but the 
carrier force was peculiarly inflexible. For each 
of four carriers on station — two in the Persian 
Gulf and Arabian Sea, one in the Mediterranean 
and one in the Pacific — there is one working 
from its home port and a third undergoing refit 
while its associated air group trains from a land 
base. The Clinton administration was not about 
to reduce the number of carriers on station, so 
the number of deployable carriers could not be 
reduced below 12. The Navy’s requirement for 
aircraft was directly related to the number of 
ships. 

Second, the administration cancelled all 
future combat aircraft programmes. The Navy’s 
AX had been replaced during 1992 by the 
A/F-X — a joint-service requirement for an 
aircraft to replace the F-15E as well as the 
Navy’s attack aircraft. The other project in 
progress — at an earlier stage in development — 
was the USAF’s Multi-Role Fighter, a replace- 
ment for the F-16. A/F-X and MRF were 
cancelled and replaced by a loosely focused 
programme called Joint Advanced Strike 
Technology (JAST). Later, JAST would 





Above: F/A-18E2 (BuNo. 165165) first flew on 26 
December 1995 and was allocated primarily to 
engine tests. Here it is seen refuelling from the 
wingtip drogues of a KC-135R. 


Left: E4 (BuNo. 165168, first flight 2 July 1986) 
was designated as the high-Alpha testbed, and 
wore this high-visibility scheme from the outset. 
Here it is seen at Pax River engaged on Mk 20 
Rockeye CBU release trials. 


metamorphose into the Joint Strike Fighter, but 
in 1993 nobody expected that to happen. 

After the 1993 review, the Navy would still 
need aircraft to replace the ageing F-14 and A-6 
fleets. The F-14 line had closed. The 
F/A-18C/D’s lack of bring-back capability was 
a crippling limitation. The only aircraft in 
development was the F/A-18E/F, and there 
was no prospect of another development 
programme in the foreseeable future. 

Ironically, much of the original justification 
for the F/A-18E/F programme had evaporated. 
It had been launched as a low-cost aircraft that 
would free up resources for the A/F-X, but that 
programme was now dead. The AAAM missile 
that was to have allowed the F/A-18E/F to fill 
the F-14 mission had been axed. The aircraft 
that McDonnell Douglas was building was 80 
per cent as big as the F-14. Without the 
F/A-18E/F, though, the US Navy’s carriers 


would be useless. Failure was not an option. 


Super Hornet roll-out 

The initial development of the F/A-18E/F 
proceeded briskly and smoothly. On 19 
September 1995, the first EMD aircraft was 
unveiled at St Louis, Missouri in a cloud of fog 
and multicoloured lights. The Missouri 
congressional delegation — nicknamed the ‘Keep 
Missouri Green’ movement because of their 
pursuit of military projects — was present in 
strength. Representative James Talent 
accurately if indiscreetly referred to the fighter’s 
origins. “What an upgrade! We put one over 
on them!” Admiral Jeremy Boorda, the chief of 
naval operations, named the fighter the Super 
Hornet. 

The unveiling was the last good news for 
McDonnell Douglas. The company’s commer- 
cial operations in Long Beach had been battered 
by Boeing and Airbus. Just over a year after the 
Super Hornet rolled out, the company was 
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Above: For its high-Alpha and edge-of-envelope 
tests E4 carried an anti-spin ‘chute. The Super 
Hornet has better handling and fewer restrictions 
than its predecessor, and its low-speed high- 
Alpha manoeuvrability is exceptional for an 
aircraft without thrust-vectoring. 


eliminated from the JSF competition; within a 
few weeks, McDonnell Douglas had agreed to a 
takeover by Boeing. 


A new aircraft 

The F/A-18E/F is a new aircraft, but in its 
basic configuration it is a contemporary of the 
F-16. It is the third major revision of a design 
which started life, late in the 1960s, with 
Northrop’s advanced design group in 
Hawthorne, California. The team’s leader, Lee 
Begin, had been responsible for the F-5 fighter, 
which had proved successful on the export 
market and was the only product keeping 
Northrop alive as a prime contractor for 
manned aircraft. Naturally, Northrop was 
looking at a follow-on fighter. 

Northrop’s strategy was to pursue the export 
market — in particular, the prospect of a replace- 
ment for the F-104G Starfighters which 
Lockheed had sold to Europe, Canada and 
other customers. In the light of combat reports 
from Vietnam, Begin focused on characteristics 
which would allow the new fighter to beat 
smaller, older Soviet designs in visual-range 
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Below: F/A-18E5 joined the fleet on 27 August 
1996, transferring to Pax River on 25 October. 

It was the first aircraft to fly with full weapons/ 
mission systems fitted. It initiated the Super 
Hornet’s stores separation programme by 
jettisoning a fuel tank on 19 February 1997. 


combat — but without sacrificing supersonic 
speed and acceleration. 

The result was a radical design called the 
P-530 Cobra. It had a thin, minimally swept 
wing with manoeuvring flaps, and long, 
hood-like leading-edge root extensions 
(LERXs); at low speeds and high angles of 
attack, the LER Xs contributed additional lift 
and produced a vortex that delayed the stall on 
the wing. Twin canted vertical tails were fitted, 
because the broad LERXs could render a single 
tail ineffective. 

Just before the P-530 design was unveiled, as 
a mock-up at the 1971 Paris air show, the US 
Air Force quietly awarded small study contracts 
to Northrop and General Dynamics to cover 
new, agile fighter designs. A small group of 
engineers and USAF officers — the renowned 
‘fighter mafia’ — had persuaded civilian 
Pentagon leaders that the USAF should at least 
look at the idea of a fighter which would be 
much smaller and less costly than the F-15, then 
in its early development stages. 

In January 1972, the USAF issued a request 
for proposals covering a Lightweight Fighter 





(LWF) development programme. In April, 
General Dynamics and Northrop were selected 
to build two prototypes each. Northrop’s design 
was a Cobra derivative known as the YF-17. 
GD’s YF-16 beat the YF-17 in the contest — 
which, by the time it ended, was a fight over a 
1,000-aircraft market for the USAF and 
Europe. In particular, the YFP-17’s transonic 
drag had proved higher than expected, allowing 
the YF-16 to outrun it despite having rather less 
power. 

Congress had also directed the Navy to select 
a version of one of the LWF competitors as its 
new fighter/attack aircraft, the Navy Air 
Combat Fighter (NACF). The Navy insisted 
that the prime contractor on NACF should be a 
company with Navy experience, and Northrop 
teamed with McDonnell Douglas. They were 
announced as winners in May 1975, and the 
first F/A-18 flew in November 1978. 

It was a new aircraft, sharing only its general 
layout with the YF-17. Compared with its 
predecessor, it was larger and more powerful, 
incorporating the stronger structure and landing 
gear required for carrier operations. 

Development of the F/A-18 produced mixed 
results. The new fighter’s General Electric F404 
was proving to be reliable and trouble-free, in 
sharp contrast to the F-16’s F100 engine. The 
F/A-18’s new-technology cockpit was also 
widely acclaimed, and its radar and weapons 
integration drew no criticism. 

The bad news was that F/A-18 missed its 
warload and radius specifications. In 1982, 
Navy test squadron VX-5 recommended that 
the F/A-18 programme be suspended until 
some way of alleviating the range shortfall could 
be found. The Navy, however, over-rode 
VX-5’s recommendations, and the aircraft 
entered service with much lower performance 
than promised. 

This experience was burned into the 
memories of McDonnell Douglas and the 
Navy. As the F/A-18E/F design was refined, 
the engineers were anxious to eliminate the 





root causes of the original F/A-18’s limitations. 
At the same time, they wanted to stay as close 
as possible to the existing configuration — to 
avoid the nasty surprises that had cropped up in 
flight testing in the YF-17 and F/A-18 
programmes. To do both, however, was impos- 
sible. 

The Super Hornet is not a small aircraft. 
Maximum take-off weight is a full one-third 
more than that of the heaviest F-16 variant, and 
the empty weight is 50 per cent greater; empty 
weight, maximum take-off weight and thrust 
are within a whisker of those of the F-15C, and 
the Super Hornet actually has more internal fuel 
than the Eagle. From the outset, it was clear 
that the aircraft would be largely new. 


Scaling-up the Hornet 

Originally, McDonnell Douglas planned to 
use a ‘photogrammetric’ enlargement of the 
C/D wing for the F/A-18E/F: it would be 
25 per cent larger in area than the C/D wing, 
but the sweep, thickness:chord ratio and aspect 
ratio would be the same. The original LERX 
shape was also very similar to that of the C/D. 
The aircraft would feature an 86-cm (34-in) 
fuselage plug to increase the internal fuel 
capacity. 

By mid-1993, however, the design had 
changed. The principal difference was that the 
wing was made thicker, in order to support an 
extra outboard weapon station on each side — 
one of the Navy’s basic requirements — while 
staying within strength and flutter limits. 
Without other changes, this would have 
markedly increased the fighter’s transonic drag, 
so the designers also increased the wing sweep- 
back and taper, adding a dog-tooth in the inter- 
ests of improving lateral stability. The greater 
sweep and taper, in turn, would have reduced 
the fighter’s instantaneous turn rate, and the 
LERX was enlarged and redesigned to restore 
the F/A-18E/F’s performance in this area. 

The size increase in itself would affect the 
fighter’s performance, increasing its inertia and 
tending to reduce its agility. “Scaling up’ an 
aircraft is simple in theory but complicated in 
practice: as model-aircraft builders point out, 
“You can’t scale the air.” Further changes were 
made to the design to improve manoeuvrability: 
the control surfaces were enlarged, and the 
hydraulic system was redesigned to function at 
5,000 Ib/in’ at high speeds to move the larger 
surfaces without larger and heavier actuators. 
New spoilers were added above the LERXs to 
increase nose-down authority, and the dorsal 
speedbrake was eliminated — instead, the 
ailerons, flaps and LERX spoilers would be used 
to add drag. 

In another early design change, the original 
semi-circular inlets — which were simply 
enlarged versions of the C/D inlets — gave way 
to a new design with raked and canted lips and 
a four-sided cross-section. The new shape 
indicated that the F/A-18E/F designers were 
taking stealth into account, although the degree 
to which this would be practical on a non- 
stealthy basic design was still controversial. The 
different inlets changed the shape of the mid- 
fuselage section. 

By 1993, therefore, not only had the 
structural commonality between the C/D and 
the E/F diminished to around 10 per cent, but 
the designs had drifted apart aerodynamically as 
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well. In fact, the Navy and McDonnell Douglas 
had already recognised that the key perfor- 
mance improvements — in bring-back load and 
mission radius — could not be achieved without 
some trade-offs, notably in manoeuvrability and 
transonic acceleration. The design changes 
reduced the necessary sacrifices, but added 
uncertainty and technical risk to the 
programme. 

Basically, the E/F layout is similar to that of 
the C/D and, like the older design, reflects the 
need to combine high lift for a carrier-based 
approach with agility and supersonic speed. The 
wing is fitted with full-span leading-edge flaps. 
The onboard, fixed section of the wing has 
trailing-edge flaps which deflect 45° down- 
wards; a hinged shroud is attached to the upper 
trailing edge of the fixed wing, fairing the flap 
to the wing as it extends. The ailerons droop 
with the flaps; the big differential stabilators 


Beginning on 13 
August 1997, one of 
three static test 
airframes (ST50) was 
used for barrier 
engagement trials at 
NAS Lakehurst, New 
Jersey. The F-18 was 
accelerated along a 
6,000-ft (1830-m) 
track by a jet car 
powered by Pratt & 
Whitney J57 
turbojets. On 23 
September a restraint 
cable failed during a 
test, with the result 
that ST50 overturned. 
It was subsequently 
repaired. 





provide much of the necessary roll control. The 
wings have carbon-fibre skins and metal spars 
and ribs. 

The centre-section is built around forged and 
machined titanium carry-through bulkheads 
(the C/D’s bulkheads are aluminium), with 
carbon-fibre skins replacing metal on the C/D. 
The complex inlet ducts are produced by fibre 
placement, using a computer-controlled 
machine that winds narrow bands of carbon- 
fibre ‘tow’ around a mandrel and applies the 
epoxy resin matrix material at the same time. As 
in the case of the C/D, the centre and aft 
fuselage sections are produced by Northrop 
Grumman. 

The Hornet’s remarkable main landing gear 
design is retained, but the Super Hornet gear is 
not only heavier but has a higher stance, 
providing clearance for a 480-US gal (1817- 
litre) fuel tank on the centreline pylon. Using 








Preceding and augmenting carrier trials, the dummy decks and catapults at Patuxent River and 
Lakehurst have been heavily employed for carrier suitability trials. The first catapult launch (above) 
occurred at Patuxent River on 6 August 1996, with Commander (sel.) Tom Gurney at the controls of 
F1, Subsequent trials have included various bring-back tests, including asymmetric loads (below). 











Following the initial EMD batch of seven flying 
aircraft (E1 to E5, F1, F2) and three static test 
vehicles (DT50 - shock loading, ST50 - static 
test, FT50 — fatigue), production of Super Hornets 
got under way with F/A-18E6, which first flew on 
6 November 1998, six weeks ahead of schedule. 


an ingenious linkage which is simpler than it 
looks, the gear retracts into the lower surface 
while leaving space for centreline and ‘cheek’ 
stations. The latter, as in the case of the C/D, 
can carry AMRAAM missiles or sensor pods. 

The long forward fuselage contains two large 
fuel cells, the twin-wheel nose landing gear, and 
the cockpit. The M61A2 20-mm cannon and 
its ammunition drum are combined in a 
compact package ahead of the cockpit, in a bay 
which can be used for other purposes, if 
necessary. Surprisingly, perhaps, the proximity 
of the gun to the radar has not proved to be a 
major problem. 

One of the Navy’s goals in the E/F 
programme was to provide more volume for 
avionics growth. The latest C/D version, 
according to the Navy, has only 0.2 cu ft 
(0.0057 m*) of avionics volume available; the 
E/F has 17.5 cu ft (0.50 m’) left, with power 
and cooling capacity to match. 

The F/A-18E/F structure has benefited from 
research work at the McDonnell Douglas 
Phantom Works in St Louis. Formally estab- 
lished around the time the E/F programme 
started, the Phantom Works was tasked with 
finding and developing new and more econom- 
ical ways to manufacture aircraft. The unit 
quickly focused on reducing the number of 
major parts in an airframe. 
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In an aircraft, each individual part carries its 
own cradle-to-grave paper trail; the more parts 
in an airframe, the more work it takes to assem- 
ble and the more fasteners it needs to put it 
together. Using techniques such as high-speed 
machining — which makes it possible to carve 
much lighter and more delicate parts from solid 
metal — and exploiting computer-aided design, 
the Phantom Works redesigned airframes with 
fewer, larger, more complex parts. Some parts 
were designed so that they interlocked like 
pieces of a puzzle, so that they could be assem- 
bled without heavy fixed tools. None of this 
technology was radical, and much of it was 
imported from outside the aerospace industry, 
and it was used throughout the E/F: the 
airframe has 8,100 major parts, versus 14,100 in 
the C/D. The use of computer-aided design 
tools and the simpler structure contributed to 
successful weight control in the design, which 
was 450 kg (992 Ib) below its design weight at 
the time of its first flight. 

The stealth features on the E/F are based on 
experience with the night-attack version of the 
F/A-18C/D, which was also modified to 
reduce its radar cross-section (RCS). These 
modifications — comprising radar-absorbent 
material (RAM) on the inlets, a metallic layer 
on the canopy, and RAM in other critical areas, 
such as the radar bulkhead — are similar to those 
added to US Air Force F-16C/Ds under the 
Have Glass programme. On the E/F, 
McDonnell Douglas worked to reduce the 
weight of RAM added to the aircraft, while 
making its low-observable (LO) features easier 
to maintain. 








Most types of RAM in service today consist 
of carbonyl iron particles in paint-type polymer 
binders. However, the carbonyl iron is subject 
to corrosion when exposed to salt water. 
Although corrosion does not affect the mater- 
ial’s electromagnetic characteristics, it can 
damage other parts of the structure if not 
repaired. 

Weight has also been a concern. In the 
process of reducing the RCS of the 
F/A-18C/D Hornet, McDonnell Douglas 
added 110 kg (243 Ib) of RAM to the aircraft, 
worsening the fighter’s bring-back problem. For 
the Super Hornet, the goal was to meet the 
Navy’s RCS requirements within strict limita- 
tions on weight and maintenance hours per 
flight hour. Initially, McDonnell Douglas 
worked on developing two types of RAM — a 
lightweight material, based on carbonyl iron, 
and a corrosion-resistant RAM using a new 
absorber which the company had developed. 

The designers also incorporated RCS- 
reduction measures in the design of the aircraft. 
These have affected the shape of the inlet, the 
leading-edge notch and the main landing gear 
and engine bay doors. Doors and other 
apertures are shaped so that their front and rear 
edges are aligned with the leading edges of the 
wing, while the inlet sides are canted at the 
same angle as the vertical tails. 


GE’s ‘device’ 

General Electric designed a baffle to block 
line-of-sight reflections from the front face of 
the engine (in fact, the baffle had already been 
invented for an unspecified, secret development 
programme). The fixed baffle, known to GE as 
the ‘device’, is made of a composite material 
with a RAM coating and is de-iced by hot air. 
It does cause a small loss of engine thrust and 
efficiency, but the loss is half of what was 
predicted. Also, the baffle improves the engine’s 
stall margin under some conditions. It is 
produced by Marion Composites under licence 
from GE. 

Early in the programme’s history, McDonnell 
Douglas expected to use both the lightweight 
RAM and the new corrosion-resistant material. 
However, tests in 1993 showed that the aircraft 
would have a lower RCS than the Navy 
required, so the designers removed some of the 
RAM from the aircraft, including all the light- 
weight RAM. As a result, the F/A-18E/F now 
uses the reduced-corrosion RAM exclusively. 

The designers could remove some RAM 
from the outer edges of the aircraft — where it is 
more susceptible to damage, both in the air and 
on the ground — while still meeting the Navy’s 
specifications. For example, there is no RAM 
either on or inside the wing leading edges. 
Overall, the E/F carries some 70 kg (154 Ib) of 
RAM, 40 kg (88 Ib) less than the modified 
C/D, and its RAM requires much less mainte- 
nance, but the aircraft still has a lower RCS. 

Details of the Navy’s exact RCS requirement 
are classified. Generally, however, the Navy 
wanted to see the same RCS reduction from 
the C/D to the new aircraft as the LO-treated 
C/D had shown compared with the original 


The first production F/A-18E (E6, centre) and 
F/A-18F (F3, foreground) take shape in the 

St Louis assembly plant, alongside two F/A-18Ds. 
In the background are Saudi F-15S Eagles, two 
T-45 Goshawks and an AV-8B Harrier Il. 


F-18A/B, The objective is not to make the 
new aircraft undetectable, or to match the 
all-round RCS of the B-2 or F-117, but to 
reduce the detection and tracking range of 
hostile air-defence systems and to make the 
F/A-18E/F’s towed and expendable decoys 
more effective. 

The degree to which the LO measures will 
be valuable in the real world is debatable. Like 
the F-16 Have Glass approach, they may be 
effective in reducing a hostile radar’s detection 
range in an air-to-air engagement. With a 
head-on aspect angle, the target’s RCS is 
heavily influenced by a few dominant features, 
including the radar bulkhead, inlet lips and the 
engine compressor face. Modifications and 
treatments in those areas can be effective. In an 
air-to-surface configuration, from any aspect 
other than nose-on, external weapons, tanks 
and pylons are likely to be the dominant 
element of the RCS — unless the Navy has a 
large classified programme under way to apply 
RCS-reducing treatments to external stores. 

The F/A-18E/F’s engine was the result of a 
systematic programme of F404 developments 
which started in 1983. GE built and tested a 
variety of improved fans, cores and combustors 
suitable for F404 derivatives. Some of this 
technology was used in the F412-GE-400, a 
medium-bypass, non-afterburning engine 
which GE developed for the A-12. It used an 
improved core, known as Core I, which ran 
111K hotter than the basic F404 core while 
handling 5 per cent more airflow. This core 
engine was running by 1988. 

In parallel with the F412, GE studied super- 
sonic engines, using the same core with a lower 
bypass ratio. These also drew on the company’s 
experience with the YF120, an extremely 
advanced variable-cycle engine which was GE’s 
contender to power the USAF’s Advanced 
Tactical Fighter. 

After the A-12 was cancelled, these concepts 
coalesced into what was initially known as the 
F404 Growth II Plus. It used the F412 core, 
which had undergone four years of full-scale 


development, combined with an advanced 
low-pressure system using F120 technology. 
Noteworthy features include an advanced radial 
augmentor, a long-life nozzle using ceramic 
matrix composite flaps, and a robust, efficient 
‘blisk’ one-piece fan with a maximum airflow 
of 77 kg/sec, 17 per cent more than the origi- 
nal. The first three compressor stages are also 
blisks. The full-authority digital engine control 
(FADEC) system was also drawn from the 
F412. Thrust:weight ratio is an impressive 9:1. 
Because the new engine had barely a single part 
in common with the original and could not be 
interchanged with it, it was redesignated as the 
F414-GE-400. 

One significant aspect of the engine design is 
that while the airflow is increased by 17 per 
cent compared to the F404-GE-400, the thrust 
is increased by 35 per cent relative to the 
GE-400 and 25 per cent relative to the uprated 
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GE-402. Its specific thrust (thrust per unit of 
airflow) is therefore rather higher. This tends to 
increase its specific fuel consumption, particu- 
larly at subsonic speeds. 

The Navy does not plan to make any major 
changes to the F/A-18E/F airframe or systems, 
or to the F414 engine, during the production 
run. In the first few years of production, at least, 
the customer and manufacturer are focused on 
reducing cost rather than implementing 
improvements. There will be important 
changes, however, in the avionics system. 


Avionics: a more Super Hornet 

The Super Hornet is not a stealthy aircraft, 
but one aspect of the programme has slipped 
undetected through the radar screens of most 
commentators: since it started development of 
the Super Hornet, the US Navy has defined a 
new, very different and more sophisticated 





The ‘Super Bug’ made its first carrier landing and launch on 18 January 1997, flown by US Navy test 
pilot Lieutenant Frank Morley. Thus began an initial sea trial period employing F/A-18F1 aboard USS 
John C. Stennis (CVN 74). Sixty-four trap/launch cycles were completed, along with 54 bolters. These 
views illustrate the considerable area of the Super Hornet’s slotted flaps and flaperons. 








Like the F/A-18C/D, the Super Hornet employs 
wing-folding on a short outer panel. The wing- 
fold joint was the principal cause of the ‘wing- 
drop’ phenomenon which first reared its head in 
March 1996 and was eventually fixed by a porous 
wing-fold fairing, at a small cost in range. 


configuration for most Super Hornets, so that 
most of its front-line aircraft will be two-seater 
‘information warfare’ platforms. The differences 
largely concern the new fighter’s avionics. 

Avionics are the one respect in which the 
initial E/F does resemble the C/D. The original 
Hornet’s avionics had been steadily upgraded 
during development, with the result that the 
latest C/D versions have a reasonably modern, 
yet mature, avionics suite. 

The core of the avionics system is the 
Control Data International AYK-14 mission 
computer. The initial F/A-18E/F has the third- 
generation XN-8 version, which has some 
2 million words of memory. One of the key 
features of the F/A-18 mission software is 
multi-source integration (MSI). Introduced in 
1991 with the night-attack versions of the 
Hornet, and steadily improved since that date, 
MSI is intended to keep the crew’s workload at 
a reasonable level despite the addition of new 
sensors and new weapons. With MSI, the 
computer receives inputs from different sensors, 
correlates them and displays them so that one 
target appears on the pilot’s display. 


During trials the Super Hornets were regularly 
taken below on the deck-edge lift. Although 
longer than the C/D, the E/F does not take up 
much more of the carrier’s precious deck area. 








The original Hornet cockpit pioneered the 
use of multi-function displays, the up-front 
control beneath the head-up display, and hands- 
on-throttle-and-stick (HOTAS) controls. The 
basic layout is retained on the E/F, with a few 
changes. The central multipurpose colour 
display (MPCD) has been replaced with a 
larger, 160-mm square screen, and the mechan- 
ical up-front control has been replaced with a 
more flexible display using an active matrix 
LCD (AMLCD) screen. 

The MPCD on the first E/Fs uses AMLCD 
technology, but is being replaced by a digital 
expandable colour display (DECD) produced 
by Kaiser Electronics, which is based on 
commercial LCD projection technology. Kaiser 
started to develop this technology in 1997-98, 
in an effort to reduce the cost of aircraft cockpit 
displays. Fighter-type displays, in particular, are 
produced in custom sizes, making them much 
more expensive than commercial screens. The 
projector technology uses mass-produced 
projector elements, with optics and packaging 
scaled to fit each cockpit. 


Cockpit displays 

The MPCD displays a digital moving map, 
with other information — threats, data received 
from other aircraft and flightpath data — super- 
imposed on it. The current digital map system 
will be replaced, from Lot 23 (the third 
low-rate initial production batch), by the 
Tactical Aircraft Moving Map Capability 
(TAMMAC) system, which will be standard 
across most Navy combat aircraft. It consists of 





a Smiths Advanced Memory Unit (AMU) using 
PCMCIA memory cartridges, and a Harris 
Digital Map Computer (DMC). 

Other elements of the avionics system are 
similar to the late-model C/D, including the 
Lockheed Martin digital flight control system 
(DFCS) — which, on the E/F, has no mechani- 
cal back-up — and the Litton Miniaturised 
Airborne GPS Receiver. 

Connected to the core avionics — the 
computer, displays and navigation equipment — 
are two main groups of ‘peripherals’: sensors 
which help find targets, and defensive avionics 
which defeat threats. 


Radar 

The Super Hornet enters service with the 
Raytheon (formerly GM-Hughes Electronics) 
APG-73 radar. This is a modernised version of 
the original Hornet’s APG-65, and was fitted to 
F/A-18s from 1994 onwards. It uses the same 
antenna and travelling-wave-tube (TWT) 
transmitter as the APG-65, but the rest of the 
hardware is new, making it the most modern 
mechanically scanned radar in service. Features 
include a faster receiver/exciter unit, allowing 
the radar to cut the incoming signal into smaller 
fragments and thereby achieve better range 
resolution. The radar data processor replaces 
two units in the older radar (the signal processor 
and the data processor); signal processing speed 
is increased almost tenfold, and both functions 
can use much more memory. The third new 
unit is the power supply, which uses new solid- 
state techniques to provide much more reliable 
power conversion. 

All the new electronic units comprise racks 
that accommodate 5 x 9-in (12.7 x 22.9-cm) 
modules. These self-contained electronic units 
snap into the racks, which provide them with 
power, cooling and connections to the other 
modules and to the radar. Future hardware 
upgrades can be carried out in the same way. 

The APG-73 offers higher resolution in its 
air-to-ground mapping and bombing modes 
than the APG-65, and is better at discriminating 
between closely spaced airborne targets for raid 
assessment. Air-to-air detection and tracking 
ranges are up between 7 and 20 per cent. 

The current APG-73 variant is known as the 
Phase 2 radar, and its main advantage is the 
addition of a high-resolution synthetic aperture 
radar (SAR) mode. SAR is a radar technique 
which uses the movement of the aircraft 
between pulses to emulate the resolution of a 
very large antenna. However, the current SAR 
mode is not real-time; SAR data is collected 
and processed post-flight. 

The Super Hornet will carry a new infra-red 
navigation and targeting system. The 
F/A-18C/D was delivered with three genera- 
tions of the Loral (formerly Ford Aerospace) 
AAS-38 Nite Hawk (Navigation IR Targeting 
Equipment) targeting pod. The latest versions, 
introduced in the 1990s, include a laser designa- 
tor, and the first examples of the most recent 
AAS-38B variant were delivered in late 1995. 

In Desert Storm and subsequent campaigns, 
fighters have operated at higher minimum 
altitudes to avoid shoulder-fired SAMs, result- 
ing in long slant ranges to the target. Old- 
technology systems such as the AAS-38B 
cannot operate at such ranges. An urgent 
requirement for an improved sensor was met by 


F/A-18E cockpit 


When the F/A-18A entered service in 1983, one of its most important 
new features was its cockpit. This masterpiece of design, which 
became the benchmark for modern fighter work-stations, introduced 
a three-MFD display, upfront controller underneath the head-up 
display and full HOTAS controls. The stick-top design was near- 
perfect, and has been much copied and ‘exported’ to other types, 
including the Tornado F.Mk 3. The F/A-18E cockpit is a logical 
progression based on technological advances, retaining the basic 
layout of two monochrome side MFDs and one head-down display 
(Multi-Purpose Color Display, MPCD), but replaces the push-button 
upfront controller with a new touch-sensitive (Active Matrix Liquid 
Crystal Display, AMLCD) screen. AMLCD units will replace the two 
side MFDs from 2003 production, and probably be retrofitted to 
earlier aircraft. The current MPCD will also be replaced by a new 


Kaiser display in later production aircraft. 





Raytheon (formerly Hughes) with its Advanced 
Targeting Forward Looking Infra-Red 
(ATFLIR) pod. Boeing awarded Raytheon a 
US$21 million contract to develop ATFLIR 
and produce eight development systems in June 
1998, and the first ATFLIR test flight took 
place at China Lake, California, in December 
1999, It is due to enter service in early 2002. 
The fundamental difference between 
ATFLIR and the older pod is that the new 
system uses a mid-wave (3-5 micron) focal 
plane array infra-red detector rather than a 
long-wave mechanically scanned detector. This 
technology has inherently greater range than 
the older pod, and also eliminates a mechanical 
sub-system. The ATFLIR has 30X magnifica- 
tion, compared with a maximum of 4X for the 
AAS-38. It includes a more powerful laser for 


Above left: In addition to the main 
screens (left and right MFDs, upper 
central UFC and lower central MPCD), 
the cockpit has a small screen (lower 
left) for engine instruments, A small 
cluster of traditional instruments are 
provided under the right MFD asa 
backup to the main displays. 


Left: The port console mounts the thrust 
levers and various aircraft system 
controls. 


Right: The starboard console has 
further aircraft systems controls. All 
nav/comms functions are accessed 
through the central displays. 


ranging and target designation, and uses new 
techniques for boresighting the laser to the 
FLIR. The result is that the system’s effective 
range is three to five times greater than that of 
the Nite Hawk. With more compact electron- 
ics, the ATFLIR pod also accommodates a 
forward-looking navigation FLIR, produced by 
BAE Systems, and a visible-light camera for 
daylight weapon delivery and targeting. 

Tactically, one of the key advantages of 
ATFLIR is that it can provide precision target- 
ing co-ordinates for GPS-guided weapons such 
as JSOW and JDAM. The Navy and Raytheon 
plan to add air-to-air modes to ATFLIR after 
the system enters service. 

Early production Super Hornets will be fitted 
with a mixture of new and familiar EW equip- 
ment. The core of the system is the Raytheon 

















ALR-67(V)3 radar warning receiver (RWR), 
introduced in the late 1990s on the C/D. It is 
intended to be faster and more discriminating 
than the previous ALR-67(V)2 system (which 
was produced by Litton) and controls other 
elements of the system. 


Jamming protection 

Early Super Hornets carry the 
ITT/Northrop Grumman ALQ-165 active 
jamming system. Originally developed in the 
1980s as a common system for the F-18, F-16 
and other tactical aircraft, the ALQ-165 ran 
into development problems and was abandoned 
first by the USAF and then by the US Navy, 
which withdrew support for its development in 
1992. However, both Finland and Switzerland 
ordered the ALQ-165 for the F/A-18. After an 
SA-6 missile shot down a USAF F-16 over 
Bosnia in 1995, the Navy scrabbled around in 
its depot system and found a cache of ALQ-165 
hardware, which was hastily fitted to US 
Marine Corps Hornets in the Balkan theatre. 
While the ALQ-165 does not represent the 


Shortly after the first round of sea trials, F/A-18E3 
became the seventh and last of the pre- 
production EMD batch to take fo the air, flying 
from St Louis on 2 January 1997. Its main role 
was to be loads testing. Note the unusual 
spoilers at the LERX/wing join. 
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F1 and F2 went to sea aboard Truman from 3 to 
14 March 1999 for an intensive trials period. F1 is 
seen here performing a bolter, clutching a sensor 
pod to its starboard fuselage pylon. 


latest technology, it is better than other active 
jamming options currently available for the 
Hornet, and provides a reasonable near-term 
solution for the new version of the aircraft. 

Another important element of the initial EW 
suite is the Raytheon ALE-50 towed decoy. 
Three of these units will be on board. Towed 
on a 100-m (328-ft) cable, the ALE-50 is 
designed to confuse monopulse tracking radars 
by generating a signal similar to the target 
return. The missile guidance system duly detects 
a target 100-m (328-ft) long and steers the 
missile towards its centroid, missing the real 
target. 

Although the avionics fitted to the late- 
production Hornet and the early Super Hornet 
are reasonably contemporary, the state of the art 
in electronics has advanced so rapidly that they 
would look positively dated by 2004-05. By 
that time, the well-equipped fighter will take 
advantage of substantial improvements in radar, 
EW and cockpit displays. The Navy and Boeing 
have developed a programme to incorporate 
these advances in the Super Hornet. 

As a result of this upgrade programme, there 
will be two groups of Super Hornets. The first 
140 aircraft, comprising the low-rate initial 
production batches and the first two lots of full- 
rate aircraft, and including a disproportionate 
number of single-seat F/A-18Es, will feature an 
improved version of the F/A-18C/D suite, as 
described above. The remaining 400-plus 
aircraft will be much more capable. The early 





A new shape in a familiar scene - steam lingers 
from a previous launch as deck crew position F1 
on Truman’s cat. One deck handler displays a 
board with the Hornet’s launch weight — 53,000 Ib 
(24040 kg) — to the catapult operator. 
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aircraft cannot be brought up to the full 
standard of the later aircraft, and many of them 
will be assigned to continuing test programmes 
and training units. 

The upgrade programme is closely associated 
with a change in acquisition plans in 1997. 
Under the Quadrennial Defense Review, the 
Navy reduced its Super Hornet requirement 
from 1,000 to 548 aircraft, but sharply increased 
the number of two-seaters. Under this plan, the 
two-seater is no longer a trainer, but is assigned 
a distinct operational role. 


Helmet-mounted sight 

Some of the upgrades can and will be fitted 
to most Super Hornets. Apart from the first two 
low-rate production batches, all Super Hornets 
will have provision for the new Joint Helmet- 
Mounted Cueing System (JHMCS) being 
developed by Vision Systems International 
(VSI). A joint venture company, VSI is owned 
by two of the world’s most experienced 
producers of helmet-mounted display (HMD) 
systems, California-based Kaiser Electronics and 
Israel’s Elbit. 

JHMCS is intended to set new standards in 
reliability, accuracy and safety. Its principal role 
is to allow the pilot to exploit the full 90° 
off-boresight capability of the Raytheon 
AIM-9X Advanced Sidewinder air-to-air 
missile (AAM). It is fundamentally different 
from the simple helmet-mounted sights on 
Russian aircraft, which can command a missile 
seeker to slew to the pilot’s look angle. The 
danger with these sights is that the missile may 
lock on to any target in its field of view, and all 
the pilot knows is that the seeker has detected a 
valid target. The risk of fratricide is high — 
which is why the basically similar Visual Target 
Acquisition System (VTAS), which the US 
Navy installed on some F-4s in the 1970s, was 
abandoned. 

Using JHMCS, the pilot can look at a target 
and automatically slew the missile seeker to the 
target’s position. When the seeker acquires the 
target, the missile transmits its position to the 
fighter’s mission computer, which generates an 
HMD symbol indicating where the seeker is 
pointing. If the pilot sees the seeker symbol 
overlaid on the target, he knows that the missile 
has acquired the correct target. The system is 
accurate enough, its developers claim, to help 
the missile seeker discriminate between the 
target and decoy flares. 

Pleasant surprises in development have 
included the discovery that the system works 
well in air-to-ground operations. F/A-18 pilots 
have reported a six- to eight-fold improvement 


F1 and F2 man the bow cats as USS Harry S. 
Truman (CVN 75) steams in the Atlantic. Two 
F/A-18C/D Hornets are positioned on the waist 
catapults. 


in the time taken to lock the fighter’s steerable 
infra-red sensor on to a target of opportunity. 
In the case of a known target, the helmet cursor 
cues the pilot towards the target as soon as it is 
within sight. 

Full-rate production of JHMCS was origi- 
nally due to start in mid-2000, but has been 
delayed until early 2002, allowing time to 
resolve some detail problems with the design. 
(Full-rate deliveries of the AIM-9X start in 
2004 — before that time, only a few aircraft will 
need JHMCS.) Production is expected to 
increase to 250 systems per year until USAF and 
Navy requirements are filled. 

Hornets delivered from Lot 24 onwards 
should have an improved EW suite, the 
Integrated Defensive Electronic Counter- 
measures (IDECM) system. Developed by 
Lockheed Sanders, IDECM comprises the 
ALQ-214 radio-frequency countermeasures 
(RFCM) sub-system, with receiver and 
onboard jamming hardware produced by ITT, 
and the ALE-55 Fibre-Optic Towed Decoy 
(FOTD). IDECM differs from most earlier 
jamming systems in that the towed decoy 
includes complex amplifiers and transmitting 
antennas, allowing it to counter a variety of 
advanced threats in concert with the 
ALQ-214’s fixed jamming antennas. 

After encountering developmental problems, 
IDECM was delayed by 15 months. In early 
2000, the Navy announced its intention to 
award Sanders a contract for up to 80 LRIP 
systems, and EMD is due to be completed at 
the end of 2000. The system should be opera- 
tional in 2003. 

The next step in the development of the 
Super Hornet is the Advanced Mission 
Computers and Displays (AMCD) upgrade. 
This project phases out the long-serving 
AYK-14 in favour of a completely new mission 
avionics architecture, based on powerful 
commercial, off-the-shelf (COTS) processors. 
Not only will these cost less than today’s 
computers, but they can be upgraded and 
improved as commercial technology advances. 

At the same time, the current side MFDs in 
the front and rear cockpits will be replaced by 
AMLCD displays. Today’s display units include 
their own computers; with the new processors, 
all display functions can be hosted in the main 
mission computer, making the display units 
simpler and less costly. The new computers and 
displays should be introduced in Lot 25 (with 
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deliveries in 2003) and can be retrofitted to 
earlier F/A-18E/Fs. 

The biggest changes to the Super Hornet, 
however, start in 2004 with the deliv ery of Lot 
26 aircraft, which should be the first E/Fs to 
have a new Enhanced Forward Fuselage (EFF). 
While the outer lines of the EFF will be identi- 
cal to today’s Super Hornet, it will be entirely 
different internally. The original E/F forward 
fuselage is ve imilar to the C/D’s nose 
section: this was the only area where the outer 
mould line did not change very much, and 
McDonnell Douglas deliberately restricted 
changes because the design of the forebody has 
a major effect on the installation and integration 
of avionics. 

The EFF takes full advantage of the Phantom 
Works’ manufacturing technology. It will be 
less expensive to build than the existing assem- 
bly, and — with the aid of modern avionics and 
design tools — it will be more efficiently 
packaged than the existing fuselage. This will 
improve access to systems — which reduces 
maintenance costs — and provide more room for 
growth. 


AESA radar 


From the operational viewpoint, though, the 
most important feature of the EFF is that it 


accommodates a new radar and, on the two- 
seater, a redesigned aft cockpit. The radar is the 
Active Electronically Scanned Array (AESA) 
system. Originally, this v 
the APG-73, but in 1999 it was disclosed that it 
would be an entirely new radar. After a compe- 
tition between Raytheon and Northrop 
Grumman, Boeing selected the former to 
develop the AESA for the Super Hornet in late 


F1 wheels over Truman as it enters the landing 
pattern during cyclic operations. Another Hornet 
crosses the fantail while another is positioned for 
launch on the bow catapult. 


to be a version of 





19 It is due to be installed on new Block 27 
Super Hornets, with deliveries in 2005-06, and 
can be retrofitted to Block 26 aircraft. 

Navy and Boeing managers regard the AESA 
as the most important single upgrade for the 
Super Hornet. Like the radars fitted to the F-22 
and the forthcoming F-16 Block 60, the AESA 
uses hundreds of small transmitter/receiver 

dules to generate radar signals. The array is 
mechanically fixed, and the shape and direction 
of the radar beam are changed electronically, 
almost instantaneously. 

AESAs have many adva over conven- 
tional radars. They are very reliable, because 
many components that cause single-point 





F2 floats across Truman’s ramp in March 1999. 
The Super Hornet is stable yet responsive on the 
approach, and crosses the ramp noticeably 
slower than the C/D. 


failures in a conventional radar are absent (such 
as the antenna drive and high-power amplifier), 
and an AESA will operate even if a large 
number of its modules fail. The ability of an 
AESA to adapt its beam-form and power, 
together with inherently low noise, gives the 
radar higher range and better resolution in both 
air-to-air and air-to-ground modes. 

An AESA can generate a narrow, focused 
beam to discriminate between closely spaced 
airborne targets, or to track a target despite 






























Until the AIM-9X enters service, the AIM-9M 
remains the Super Hornet’s short-range AAM, 
usually carried on the wingtip rails. AIM-9X offers 
90° off-boresight engagements, significantly 
enhanced manoeuvring, imaging seeker and the 
ability to be fully helmet-cued. F2 (BuNo. 165169, 
first flight 11 October 1996) was the second 
aircraft with full mission fit, and was assigned to 
weapons tests, including firing trials at China 
Lake from April 1998. 


jamming, or it can produce a wide beam for 
ground mapping. It can use its modules as 
listening devices, detecting and tracking threats 
and long range. It can operate in an ultra-high 
resolution mode which allows it to identify 
targets well beyond visual range. Best of all, it 
can switch between modes so fast that, from the 
viewpoint of the pilot and the rest of the 
system, it operates in multiple modes simultane- 
ously. “It’s not just a step forwards, it’s a giant 
leap,” comments Navy programme manager 
Captain J. B. Godwin III. 

It is also expected to provide real-time SAR 
information. This is particularly valuable when 
combined with GPS/inertial guided weapons 
such as the Raytheon AGM-154 Joint Stand- 
Off Weapon (JSOW) and the Boeing 
GBU-31/32 Joint Direct Attack Munition 
(IDAM). With GPS/INS guidance, an impor- 
tant limitation on accuracy is ‘target location 
error’ (TLE). If the launch aircraft’s weapon 
system has inaccurate or inexact data for the 
relative position of the release point and the 
target, the weapon’s accuracy will be limited. 
SAR allows the aircraft to obtain a precise range 
to the target, or to a landmark near it, and 
reduces TLE. Using SAR, it is possible to 
deliver a GPS/INS weapon through a cloud 
deck, as long as the target has features which are 
recognisable on radar. 

The new Advanced Crew Station (ACS) for 
the F/A-18F, introduced at the same time as 
the AESA, is tied to the new radar and other 
sensors. With the radar, ATFLIR, IDECM and 
Link 16 datalink, the F/A-18 can acquire a 
phenomenal amount of information; too much, 
the Navy judges, for a single pilot to handle in 
the most difficult missions. As the AESA is 
introduced, Super Hornet production will be 


F/A-18E5 was employed on a wide variety of 
weapon tests. Here it is seen launching an 
AGM.-84 Harpoon anti-ship missile. The wingtip 
test installation mounts three inward-looking 
ciné cameras to record separation, with others 
clustered under the rear fuselage. 
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increasingly dominated by two-seat aircraft, 
crewed by a pilot and a weapon system officer 
(WSO). The ACS rear cockpit will be 
dominated by a 20 x 25-cm (7.9 x 9.8-in) 
full-colour display, with almost three times the 
area of the current centre display, which can 
fully exploit the high-resolution imagery from 
the sensors while presenting a detailed but 
comprehensible map of the tactical situation. 
The back-seater will have dedicated controllers 
and — a first in the F/A-18 — the authority to 
release weapons. 

It is the avionics upgrades that bolster the 
Navy’s case that the F/A-18E/F will meet its 
needs in 2005 and beyond. More to the point, 
however, the avionics make the Super Hornet 
into a flexible platform for the US Navy’s 
advanced weapons. 


New World ordnance 


New weapons are vital to the Super Hornet 
programme. Had the Navy not been in the 
process of switching to a new generation of 
smarter and more expensive weapons, the need 
for the new fighter would have been much less 
urgent. In a world of stealthy attack aircraft and 
supercruising fighters, the Navy argues that new 
weapons will make the F/A-18E/F, with its 
older configuration, more than equal to the 
threat. 

The Super Hornet’s key air-to-air weapon is 
the AIM-9X Sidewinder, under development 
by Raytheon. The AIM-9X was conceived in 
the early 1990s, after it became abundantly clear 
that Russia’s Vympel R-73 SRAAM outclassed 
anything in the West. After a series of classified 


and white-world demonstration programmes 
and a drawn-out Pentagon decision process, the 
Naval Air Systems Command awarded 
GM-Hughes Missile Systems Company a 
US$169 million contract in December 1996 to 
develop the AIM-9X. (Hughes has since been 
acquired by Raytheon.) 

The selection of the AIM-9X, the most 
conservative of several proposed missiles, 
surprised those who had expected that a larger 
motor would be essential to match the kinemat- 
ics of the 170-mm (6.7-in) R-73, but the 
winning design had two points in its favour. 
One was cost: it uses motors and warheads from 
the AIM-9s that are in the current inventory. 
The seeker, tracker, and the Stirling-cycle 
cryogenic system are derived from existing 
hardware. The thrust-vectoring system 1s 
derived from Alliant TechSystems’ work on 
Evolved Sea Sparrow, and draws on low-cost 
technology developed for the Joint Direct 
Attack Munition. The result is a missile with a 
target average cost of US$264,000 in then-year 
dollars, a very significant advantage when the 
US services plan to buy 10,000 rounds. 

The other point in favour of the AIM-9X 
design was that although its kinematic perfor- 
mance was not as good as that of its rivals, or 
the much bigger R-73, it is good enough. The 
AIM-9X, Raytheon claims, will beat the R-73 
thanks to two crucial and often overlooked 
factors. The first is that, although we talk about 
the ‘within visual range’ engagement, imaging 
IR missiles will reliably lock-on to targets at 
ranges where even the most eagle-eyed fighter 
pilot cannot consistently detect them. The 
second is the difference between the Russian 
helmet-mounted sights and the new US 
JHMCS. 

As noted earlier, in JHMCS — but not in the 
Russian sights — target information can flow up 
to the display. Tests have shown that an 
HMD-cued pilot will consistently see and iden- 
tify another aircraft at a greater range than an 
unaided pilot. This makes it possible to exploit 
the full capability of the AIM-9X imaging IR 
seeker, including the fact that it has a longer 
range than the simpler non-imaging seeker of 
the R-73. 

The AIM-9X, says one source, “is a BVR 
missile”. Its low drag and efficient flight control 
system compensate for the small motor, and its 
seeker reaches well beyond visual range and can 
be cued directly by radar or IRST. It gives the 
pilot the option of a passive attack well beyond 
the lethal envelope of today’s AIM-9. 
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Festooned with recording cameras (housed in 
orange fairings), F/A-18F2 launches an AIM-120 
AMRAAM. It also carries HARM and Sparrow. 
The AIM-120 will be the primary air-to-air 
weapon until new pulse-rocket or ramjet- 
powered missiles are adopted. 


According to Raytheon and the US Navy 
(the lead service on AIM-9X), the programme 
is on track for low-rate initial production 
(LRIP) approval during FY 2000. The first 
launch of a controlled, but unguided, AIM-9X 
development round took place in March 1999 
from an F/A-18 based at China Lake, 
California. The first guided test took place there 
in August, resulting in the demise of QF-4 
drone Bloodhound 102. The Navy claims that 
the engagement geometry was beyond the 
capability of previous AIM-9 missiles. A second 
guided test at White Sands Missile Range in 
September, from a USAF F-15, demonstrated 
the seeker’s ability to pick out a low-flying 
target against ground clutter. 

Given a go-ahead in 2000, the first LRIP 
batch of 150 missiles could start deliveries in 
late 2001. F/A-18 units will be the first to be 
equipped, entering service with the new missile 
during FY 2002. Full-rate production deliveries 
are due to start during FY 2004. 


F/A-18E1 is seen during trials at Patuxent River 
with a maximum air defence loadout of eight 
AIM-120 AMRAAMs, two AIM-7 Sparrows and 
two AIM-9 Sidewinders. Such a configuration 
would be employed for short-range missions. 


The Super Hornet’s standard medium-range 
missile will be the AIM-120 Advanced 
Medium-Range AAM (AMRAAM). The Navy 
has been the driving force behind improve- 
ments to the AMRAAM’s range and kinemat- 
ics, leading to the development of the current 
AIM-120C5 variant. This features a redesigned, 
more compact control section, which will allow 
the AMRAAM motor to be extended by 127 
mm (5 in) without changing the overall length 
of the missile. The larger motor improves the 
missile’s acceleration and speed. 


Beyond AMRAAM 

Since AAAM was cancelled in 1992, the 
Navy has had an outstanding requirement for a 
missile with more range than the current 


AMRAAM. This requirement has become 
particularly important with the advent of the 
AESA-equipped Super Hornet, which will be 
able to track and even identify targets at longer 
range. A potential solution to this requirement 
is likely to emerge as a result of the UK’s 
Beyond Visual Range AAM (BVRAAM) 
contest. 

Raytheon has proposed two missiles to meet 
the BVRAAM requirement: the Extended 
Range AAM (ERAAM), with an improved 
pulsed rocket motor, and the Future Medium 
Range AAM (FMRAAM), with a ramjet 
engine. The company argues that ERAAM can 
meet the current threat and is a low-risk devel- 
opment of AMRAAM, and that FMRAAM 
can be developed later if it is needed — if, in 









Already in full service on F/A-18C/Ds, the 
AGM-154 JSOW will be one of the Super Hornet's 
most important weapons. Two test vehicles are 
seen here on E1, along with AGM-65s and AIM-7s, 
during an October 1998 flutter test. 


other words, Vympel succeeds in developing 
and exporting the ramjet-powered version of its 
R-77. If Raytheon wins the UK contest, 
ERAAM would be available not long after 
2005 to extend the reach of the Super Hornet. 

Meanwhile, Boeing has joined forces with 
MATRA/BAe Dynamics on its Meteor ramjet- 
powered missile. Boeing will provide expertise 
to the project (McDonnell Douglas was the 
engine integrator on the Hughes/Raytheon 
AAAM) and would market the missile in the 
US. Although Meteor is a completely different 
missile from AMRAAM, it is designed to be 
compatible with AMRAAM launchers and 
guidance systems. 


Precision attack 

The Super Hornet will be fully capable of 
delivering standard laser-guided bombs, but its 
most important air-to-surface weapons will be 
those of the post-Gulf War era. Today, the 
emphasis is on less costly weapons which are 
autonomous after release, and do not require 
designation until impact. 

The Raytheon AGM-154 Joint Stand-Off 
Weapon (JSOW) will be one of the Hornet’s 
principal weapons. This 450-kg (992-Ib) class 
gliding weapon was originally intended to arm 
the A-12, and was declared operational early in 
1999, following its first combat use in January. 
A Navy F/A-18 launched JSOWs at an Iraqi air 
defence site, taking it out of action. 

Raytheon received a full-rate production 
order for the basic AGM-154A version of 
JSOW in late 1998, and full-rate deliveries are 
under way. The Navy and USAF plan to buy 
11,800 AGM-154As. They are dispenser 
weapons, carrying 154 of the BLU-97 
sub-munitions used in the CBU-87 cluster 
bomb. The primary targets of the AGM-154A 
are air defence sites, and soft-skinned and lightly 
protected vehicles, but it is potentially a very 
effective anti-ship weapon; even if the vessel is 
not sunk, its antennas and weapons will be put 
out of action. 

Low-rate production deliveries of the 
AGM-154B anti-armour version of JOOW 
started in late 1998. It carries six BLU-108/B 
Sensor Fuzed Weapon sub-munitions, with a 
total of 24 warheads. After the BLU-108/B 
sub-munitions are dispensed in a pattern over 
the target area, a parachute on each unit decel- 
erates it and places it in a vertical attitude. At a 
pre-set height, squib rockets fire and simultane- 
ously lift and spin the sub-munition, so that its 
four saucepan-shaped warheads are ejected by 
centrifugal force. Each warhead has an infra-red 
sensor and detonates when the sensor detects a 


46 


vehicle. The warhead has a metal liner which 
forms a high-speed slug which penetrates the 
vehicle’s top armour. The Navy and USAF plan 
to buy 4,000 AGM-154Bs. 

A third version of JSOW, the AGM-154C, is 
still under development. It will have a unitary 
225-ke (496-lb) class warhead and an 
autonomous infra-red seeker. 


JDAM and SLAM 

The Super Hornet will carry the Boeing 
GBU-31/32 Joint Direct Attack Munition 
(JDAM), which was used operationally for the 
first time against Serbia in 1999. A 450-kg 
(992-Ib) class hard-target warhead, the J-1000, 
is under development to replace the 
BLU-109/B. The Pentagon plans to acquire 
some 87,000 JDOAM guidance kits, comprising 
steerable tail surfaces, a GPS receiver and an 
inertial measurement unit. 

For long-range stand-off attack, the Super 
Hornet will use the Boeing AGM-84H Stand- 
off Land Attack Missile — Expanded Response 
(SLAM-ER). This missile achieved an early 
operational capability in the summer of 1999 
and is already deployed in several operating 
areas, carried by F/A-18C Hornets. In March 
2000, the Navy announced that SLAM-ER had 
passed its formal operational evaluation 
(Opeval), clearing the way for a full-scale 
production go-ahead. 

Boeing is building 187 new SLAM-ER 
missiles, and the Navy expects to bring around 
600 earlier SLAMs to the new configuration. 
Compared with the original SLAM (developed 
from the Harpoon anti-shipping missile), the 
new weapon has larger, folding wings and an 
extended body — increasing its range to 275 km 
(171 miles) — a more effective warhead, and an 
improved seeker and guidance system. 

SLAM-ER normally uses a man-in-the-loop 
guidance system. A GPS/inertial navigator 
steers the missile to a point from which the 





Liberally adorned with photo-calibration marks, 
a GBU-16 Paveway II LGB is seen under the 
outboard pylon of an equally decorated F/A-18E. 
Laser-guided weapons can he autonomously 
designated using the AAS-38 or new ATFLIR. 


imaging infra-red seeker can detect the target 
area. An image is transmitted to the launch 
aircraft via a datalink, the operator selects a 
precise aimpoint, and the seeker locks on to it. 
In the ER, the seeker has a stop-motion mode 
so that the operator does not have to track a 
moving image. 

Boeing is developing an automatic target 
acquisition (ATA) system for the missile, which 
uses a pattern-matching algorithm to pick a 
pre-selected aimpoint from the IR image and 
frees the missile from dependence on the 
datalink. This system will be fielded shortly after 
SLAM-ER joins the fleet, and the upgraded 
missile will be known as SLAM-ER+. 
However, Boeing notes that the datalink allows 
the operator to override the autonomous system 
if the target has already been destroyed or if it 
has moved. As well™as providing some 
autonomous capability, ATA is intended as an 
aid to man-in-the-loop targeting. 

Another standard weapon will be the 
AGM-88C High-speed Anti-Radiation Missile 
(HARM), which was first fired from the Super 
Hornet in late 1998. The Raytheon-developed 
missile is being steadily improved to make it 
more effective against target radars that shut 
down before the missile reaches them. The first 
step in this process involves the AGM-88B 
Block 3A and AGM-88C Block 5, which are 
software improvements to missiles already in the 
inventory. Block 5 missiles will also be able to 
target GPS jammers. The AGM-88D Block 6 is 
an international programme to incorporate a 
modern GPS/inertial navigation system into the 
missile. This will not only make it more 
accurate, but will allow mission planners to 
designate zones where the missile will not 
attack, reducing the chance of fratricide. Block 
6 retrofit kits should be available in 2003. 

Another HARM upgrade is Quick Bolt, an 
Advanced Concept Technology Demonstration 
programme that begins in 2000, which will 
evaluate the use of multiple guidance technolo- 
gies (such as millimetre-wave radar) to detect 
targets which have shut down. 





Classified weapons 

The Super Hornet will be armed with some 
weapons developed under classified progranimes 
— an area where the US Navy may have been 
more active than the USAF. Mike Sears, the 
Super Hornet programme manager in 1993, 
remarked that the aircraft “can carry any 
weapon in the inventory — black, white and 
grey.” With a strong in-house weapons devel- 
opment team at China Lake Naval Air Warfare 
Center, the Navy may have produced a number 
of specialised air-launched weapons which are 
deployed in small numbers. 

Future Super Hornet weapons may include 
the Lockheed Martin AGM-158 Joint Air-to- 
Surface Stand-off Weapon (JASSM), under 
development for the USAF. Larger and heavier 
than SLAM-ER,, it has a greater range and a 
larger warhead, The Navy has distanced itself 
from JASSM. Although carrier compatibility 
remains a key performance parameter for the 
new missile (a test vehicle was used for early 
carrier landing tests in 1998), the Navy has not 
yet decided whether to buy JASSM, and may 
stay with SLAM-ER. 

The Navy is also a partner in the Affordable 
Rapid Response Missile Demonstrator 


Above: This view highlights the 4° outward 
canting of the weapon pylons. As well as Mk 83 
‘dumb’ bombs, the aircraft has two GBU-31s. The 
JDAM provides a near-precision GPS-guided 
capability at little cost. 


Right: Retarded Mk 82 500-Ib weapons illustrate 
the Super Hornet’s low-level unguided weapon 
capability. Note the AIM-120 mounted on the 
‘cheek’ station. 


(ARRMD) programme, conducted by the 
Defense Advanced Research Projects Agency 
(I PA). The objective of ARRMD is to 
demonstrate technology which will make it 
possible to launch EMD of a multi-service, 
multi-platform hypersonic missile before 2005. 
The weapon will be compatible with fighters, 
bombers, ships and submarines and is intended 
to cost no more than US$200,000, over a 
3,000-missile production run. A 740-km 
(460-mile) range is required, and an 1100-km 
(683-mile) range is desired. 

The ARRMD is intended to attack mobile 
targets such as ballistic missile launchers; hard 
and deeply buried targets; and heavily defended 
targets. Mobile targets will be attacked by a 
small payload of guided sub-munitions such as 
the Northrop Grumman BAT or the Lockheed 
Martin LOCAAS. For hard targets, ARRMD 
will use GPS and inertial guidance to achieve a 
circular error probable (CEP) of 10 m (32.8 ft), 
and the weapon will have an impact speed of 
1200 m (3,927 ft) per second. 

Boeing’s Phantom Works is designing a 
prototype missile with a flattened ‘waverider’ 


shape, with a two-dimensional Pratt & Whitney 
scramjet engine. This phase of ARRMD is 
expected to last 30 months and produce three 
or four flight-test vehicles, which will be 
launched from an F-15 or another operational 
aircraft starting in 2002. There is a possibility 
that Boeing could produce a small batch of 
missiles (around 10 weapons) to provide a 
limited operational capability. 

With its new avionics, the Super Hornet will 
be a credible platform for advanced weapons, 
and the initial 548-aircraft programme is 


guaranteed by the lack of any alternative. Its 
long-term prospects, however, will be deter- 
mined by the performance, quality and cost of 
the aircraft, and how it compares with its 
contemporaries. 


‘Super Bug’ forever 

The performance of the Super Hornet has 
been a controversial issue inside and outside the 
Navy. It is not a simple issue. In fact, in most 
respects, the Super Hornet is performing to 
specifications. However, there are some areas 
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where it has not performed as well as its design- 
ers had hoped or predicted, and some where it 
is measurably behind their expectations. 

That is the objective reality of the Super 
Hornet’s performance, but the perception of 
that reality — inside and outside the Navy — is 
another question. In the early days of the 
programme, the Navy and Boeing rested their 
case on what they hoped the aircraft would do. 
The difference between optimistic projections 
and reality has led to a sense of disappointment. 

The final question is whether — and how 
much — the details of performance matter. Since 
the programme started, the Navy’s vision of 
how and where it expects and intends to fight 
an air war has changed, in ways that are 
arguably much more significant than the details 
of the Super Hornet’s flight performance. In 
that context, the Boeing fighter has other 
attributes which may yet make it a very success- 
ful aircraft. 
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In full tanker configuration the Super Hornet 
carries four tanks underwing and the centreline 
HDU (above). Fuselage and outer wing stations 
remain available for self-defence missiles (left). 
The use of the F/A-18E/F as a tanker enhances 
the flexibility of the carrier air wing, currently 
reliant on the S-3 fleet for its refuelling needs. 


The Super Hornet cruised through its flight 
test programme on schedule, within the 
budgeted cost and without any major mishaps — 
validating, to a great extent, the Navy’s claims 
that it was a low-risk programme. F/A-18E1, 
the first single-seat aircraft, made its first flight 
on 29 November 1995, at St Louis. After 
preliminary tests, it was ferried to Patuxent 
River, Maryland on 14 February 1996. It was 
followed five days later by the second F/A-18E, 
which had flown on 26 December. The 
F/A-18 went supersonic in April, and the 
programme passed the 100-hour mark in May, 
and the 200-hour mark just over a month later. 

Meanwhile, the remaining development 
aircraft took to the air: the first two-seater, 
F/A-18F1, flew on 1 April, followed by E4 on 
2 July and E5 on 27 August. All seven develop- 
ment aircraft were at Patuxent River by 
February 1997. In September 1996, the test 
programme had logged its 400th flight hour. 

F1 was the designated aircraft for carrier tests. 
The programme started on the land-based cata- 
pult and arrest systems at Patuxent River, and 
the first carrier landings were performed aboard 
the USS John C. Stennis in January 1997. 

Stores separation work started in February 
1997, and weapons such as SLAM and Harpoon 
had been released by the end of March. The 
first missile — an AIM-9 — was fired in April. By 
August, Super Hornets had flown 1,500 hours. 

However, all was not well with the 
programme. In March 1996, a Super Hornet 
test pilot reported a first encounter with ‘wing 
drop’ — an uncommanded rolling movement 
which occurred without warning in the air-to- 
air combat regime. This was an obstinate and 
unacceptable deficiency. Initial attempts to 





Above: During a test sortie from Patuxent River, 
E1 ‘buddy’ tanks an F-14A Tomcat of NAWC-AD’s 
Strike Directorate. 


remedy the deficiency through flight control 
software and hardware changes were unsuccess- 
ful. By late 1998, Boeing had devised a porous 
wing-fold fairing, pressurised by ram air, which 
fixed the problem, although at some cost in 
range. 

Another early problem cropped up in 
weapons separation tests: some stores could 
collide as they were released from the aircraft. 
Boeing ‘toed-out’ the underwing pylons by 4° 
to solve this problem — again, at some cost in 
drag — and the pylons were strengthened to 
handle higher air loads. 

Higher-than-desired levels of buffet and 
vibration were also found during flight testing, 
and some of these issues are not completely 
resolved. “All aircraft have buffet,” says Boeing 
F/A-18 vice-president Pat Finneran. Buffet 
“picks up at a lower Alpha than on the C/D”, 
but does not affect the fighter’s ability to 
perform its mission. A high-transonic buffet 
mode exists, which has been described as “simi- 
lar to driving on a gravel road”. This phenome- 
non is also encountered on the C/D, and 
Boeing is working to reduce the vibration level. 

Underwing noise and vibration has caused 
some problems with weapons, exceeding their 
design carriage limits. Most of these problems 
have been fixed, although there are still some 
issues with certain weapons on the outboard 
underwing pylons (Stations 2 and 10). Options 
to fix the problem — including reinforcing the 
structure of some weapons — are being 
considered. 


Production go-ahead 

With solutions to some of the problems in 
hand, low-rate initial production (LRIP) was 
authorised in March 1997. This was crucial to 
the programme, since the LRIP aircraft would 
take almost two years from go-ahead to deliv- 
ery, and the LRIP aircraft were assigned to 
perform Opeval starting in mid-1999. 

After some 4,000 hours of flight testing, the 
Super Hornet has been cleared throughout its 
flight envelope, with 29 distinct stores configu- 
rations ranging from air combat to air-to-air 
refuelling — the latter with four 480-US gal 
(1818-litre) tanks under the wings and a 
refuelling pod on the centreline. As far as the 
Navy is concerned, any remaining problems are 
minor details and should be resolved, and there 
is not expected to be any dramatic change in 
the fighter’s performance, in either direction. 





RCS reduction 
Although by no means a ‘stealth’ design, the Super Hornet 
incorporates many features to reduce its radar cross-section to an 
acceptable level, especially in the frontal aspect. The most obvious 
feature is the ‘caret’ intake shape, with edges aligned with the twin 
fins. Other detailed design features, such as the shape of the leading- 
@ edge notches, combine with careful use of RAM to make a significant 
RCS reduction compared to the F/A-18C/D. 







Radar 

The F/A-18E/F currently retains the Raytheon APG-73 
radar as used by the F/A-18C/D. This set is widely 
regarded as the one of the world’s best multi-mode 
units, providing a full range of capabilities, including a 
synthetic aperture mapping reconnaissance function. 
From 2005 Super Hornets should be delivered with 
the Raytheon AESA radar. This new technology 
dispenses with traditional mechanical steering in 
favour of a fixed antenna array, the beam being 
shaped electronically. The benefits of this system are 
enormous, including increased range, resolution, 
reliability and passive detection 






































Defences 

Current F/A-18E/Fs are 
protected by the ALR-67(V)3 
RWR system, ALOQ-165 
jammer and ALE-50 towed 
radar decoy. These systems 
will be replaced by the 
IDECM system, an 
integrated countermeasures 
suite including the ALO-214 
RFCM (Radio Frequency 
CounterMeasures) and 
ALE-55 FOTD (Follow-On 
Towed Decoy). 


Boeing F/A-18E Super Hornet 
VFA-122 ‘Fighting Eagles’ 
NAS Lemoore, California 


'  WFA-122 was established at NAS Lemoore 
7 on 1 October 1998, although it did not 
officially welcome the Super Hornet to the 
fleet until 15 January 1999. The first 
months were spent in preparation for 
receiving the first aircraft to allow 
instructor training to begin, squadron 
personnel liaising closely with the Opeval 
unit, VX-9, at nearby China Lake. 


Loadout 

This F/A-18E is seen in a likely 
SEAD loadout, carrying AGM-88 
HARMs on the outer pylons and 
AGM-154 JSOWs on the centre 


Powerplant 
The Super Hornet is powered 
by two of General Electric's 






Cockpit 
The pilot sits on a Martin- 
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incorporated, primarily for use 
with the AIM-9X next-generation 
Sidewinder. 


more reliable in areas where there 
is a danger of causing collateral 
damage to civilian buildings. AIM- 
120s and wingtip Sidewinders 
provide a fighter capability for self- 
defence or against pop-up targets of 
opportunity. 










undertaken for the A-12's 
F412 engine and the YF120 
engine which unsuccessfully 
bid to power the F-22. Among 
the notable features are the 
single-piece blisk fan and 
compressor stages. 









centreline and four inner wing 
pylons are plumbed for fuel 
carriage. 






















BuNo. 165533, otherwise known as F/A-18E6, was 
the first Super Hornet built to production 
standards, and was the first to be delivered to the 
US Navy. It wore VX-9 markings from the outset, 
and was handed over to the customer for trials 
on 18 December 1998. 





For Navy pilots, this is good news and bad 
news because the Super Hornet, like any 
aircraft design, is a compromise. The project 
had three goals, but their importance was not 
equal. One goal was to provide the Navy with 
the improved bring-back load that was neces- 
sary to fight a war with smart weapons; a 
second was to improve the F/A-18’s range; and 
the third was to retain the F/A-18’s up-and- 
away performance. The first goal was 
non-negotiable. The second — range — was an 
area in which the new aircraft was to be as good 
as possible. As for the third, a Boeing 
programme manager commented later, 
“Everything in aerospace is a trade, and there 
were places in the envelope that were deemed 
not to be places that we would focus on.” 


Clean handling and agile 

The good news, programme managers and 
pilots say, is that the Super Hornet is a very 
clean-handling aircraft. “It has tremendous 
agility at higher Alpha, and it is very departure- 
resistant,” comments Navy programme manager 
Captain J. B. Godwin III. (Godwin should 
know about departure, having ejected from an 
out-of-control F/A-18.) 

“There will be no angle-of-attack restrictions 
for the symmetrically loaded E or F models,” 
according to Commander Robert Niewoehner, 
the Navy’s lead test pilot on the programme 
until mid-1999. “Spin characteristics are 
benign, with a simplified recovery compared 
with that of the C/D, and no sustained falling- 
leaf departure exists in any stores loading 
tested.” Some safety-of-flight hazards in the 
C/D — which was already the Navy’s safest 
fighter — have been eliminated. 
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With an interdiction load of three 480-US 
gal (1817-litre) tanks and four Mk 83 bombs, 
says Niewoehner, “The airplane manoeuvred 
without restriction from -30° to +50° AoA, 
performed zero-airspeed tailslides and spins to 
120° per second of yaw rate, and unsuccessfully 
attempted to generate a stable falling-leaf depar- 
ture. We’ve engineered out all the known 
departure modes for rolls up to 360°.” 

Navy and Boeing pilots have devised a 
‘pirouette’ manoeuvre to defend against a threat 
from the rear. The manoeuvre starts with a pull 
to 40° Alpha, and the aircraft decelerates to 90 
kt (166 km/h). The pilot then rolls and yaws 
the aircraft around its velocity vector, and the 
nose swings around — under full control — to 
face the threat. 


Approaching the deck 

The Super Hornet has demonstrated better 
approach and landing characteristics than the 
C/D. In comparable configurations, the Super 
Hornet lands some 10 kt (18 km/h) slower 
(typically, at 135 kt; 249 km/h versus 145 kt; 
267 km/h) despite its greater landing weight. 
One problem is the difficulty of distinguishing a 
34,000-Ib (15422-kg) C/D from a 44,000-lb 
(19958-kg) E/F on approach to the carrier: 
using the wrong arrester gear settings would be 
catastrophic. The F/A-18E/F has been 
equipped with a blinking landing light for 
daytime identification and a sequenced strobe 
for night-time use. 

Making the F/A-18 bigger, though, would 
not necessarily make it fly farther. Range is 
determined by lift:drag ratio and fuel fraction — 
which are functions of shape, not size — and by 
specific fuel consumption, where there was little 
room for improvement within the F414’s 
dimensions. 

Payload and range numbers are improved 
over the C/D, but not as much as the Navy 
predicted. In a standard interdiction configura- 
tion — with three tanks, four 450-kg bombs, 
sensor pods and AIM-9s — on a hi-lo-lo-hi 
profile, the F/A-18E is now expected to have a 
range of 434 nm (804 km), compared with 
376 nm (696 km) for the F/A-18C — a 15 per 
cent difference, rather than the 40-50 per cent 
improvement forecast early in the programme. 
The two-seat F/A-18F has an interdiction 
radius of 390 nm (722 km). The improvement 
is mostly a function of the bigger fuel tanks: 
although the new aircraft is about 35 per cent 
heavier than the C/D, it carries almost 50 per 
cent more external fuel. Clearly, the range 
difference will vary from one mission to 
another, but the interdiction mission is a useful 
benchmark because it covers different altitudes 
and the effect of external stores. 


On the positive side, Super Hornet support- 
ers argue that other factors — such as a larger 
number of stores stations and the ability to carry 
asymmetrical loads better than the C/D — will 
give the E/F a degree of flexibility that the 
C/D lacks. For example, the Super Hornet can 
carry two HARMs, two JDAMs and three 
tanks; with the C/D, one aircraft carries the 
bombs and another has to carry the HARMs. 
The Super Hornet can also launch routinely 
with a larger weapon load, because it can bring 
them back to the carrier. 

Air-combat performance has been a more 
controversial area. Although the Super Hornet 
is departure-free at low speed, its performance 
in the high transonic and low supersonic realm 
— traditionally an important part of the dogfight 
arena — is inferior to that of the C/D. This was 
known from the start of the programme. In the 
definitive Super Hornet design, the wing was 
made thicker to handle an extra weapon pylon, 
while retaining the 25 per cent increase in area 
over the C/D wing, while the LERX was also 
enlarged. Both moves were certain to increase 
drag in the transonic regime, even with a small 
increase in wing sweep. 

Navy data from early 1996 (published in a 
General Accounting Office report) showed that 
the new aircraft was expected to have a lower 
thrust-to-weight ratio than the late-production 
(Lot XIX) F/A-18C/D with the General 
Electric F404-GE-402 engine. Its maximum 
speed in a typical air-to-air configuration would 
be Mach 1.6, versus Mach 1.8 for the smaller 
aircraft. In the heart of the air-combat enve- 
lope, between 15,000 and 20,000 ft (4572 and 
6096 m) and at transonic speed, the Lot XIX 
aircraft would hold a specific excess power (Ps) 
—a measure of the fighter’s ability to climb or 
manoeuvre — of 300 ft (91 m) per second out to 
Mach 1.2, while its larger descendant could not 
hold the same Ps above Mach 1.0. 

The differences between the E/F and C/D 
identified in 1996 are not massive, but they are 
significant. The F/A-18 itself is not the fastest 
of contemporary fighters. (The uprated F404- 
GE-402 engine was introduced because export 
customers — primarily, the Swiss Air Force — 
wanted better acceleration to match alternative 
fighters, particularly in the intercept mission.) 
Moreover, the actual performance of the E/F is 
apparently lower than expected, increasing the 
differences between it and the C/D. 


Dogfight limitations 

In early 1999, the Department of Defense’s 
directorate of operational test and evaluation 
(DOT&E) reported that the Super Hornet — in 
its current configuration, in which it entered 
Opeval — suffered from a number of limitations 
in the dogfighting arena. These included 
“limited high angle of attack agility and engage- 
ment controllability, poor loaded energy addi- 
tion, slow angle of attack reduction, slow 
engaged turn reversal, slow sustained turn 
performance and high bleed rates.” 

A retired Navy fighter pilot with combat and 
flight test experience sums up these limitations: 
“This airplane is a dog in ACM [air combat 
manoeuvring].” High angle-of-attack agility, he 
notes, is essential to perform a scissors or other 
basic fighter manoeuvres. “Limited....engage- 
ment controllability” means that the aircraft is 
slow to change its flight path. Other comments 
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in the DoD report, he says, suggest that the 
Super Hornet loses energy (in speed or altitude) 
too quickly in a turning engagement, and does 
not recover rapidly. Once the nose is up, it 
takes too long to lower it before accelerating. 
Turning reversal, described as “slow”, is a 
primary defensive capability. 

These points were reinforced in late 1999 by 
a controversial article by Lieutenant Colonel Jay 
Stout, a combat-veteran Marine Hornet pilot: 
“The Super Hornet’s shortcomings have been 
borne out anecdotally. There are numerous 
stories, but one episode sums it up nicely. Said 
one crew member who flew a standard Hornet 
alongside new Super Hornets: ‘We outran 
them, we out-flew them, and we ran them out 
of gas. I was embarrassed for those pilots.’ These 
shortcomings are tacitly acknowledged around 
the fleet, where the aircraft is referred to as the 
Super-Slow Hornet.” 

The Navy and Boeing have responded to 
some of these charges by attempting to shoot 
the messenger. Rear Admiral J. B. Nathman, 
the Navy’s Director of Air Warfare, accused 
Stout of writing “without checking readily 
available factual information”. Boeing’s Pat 
Finneran comments: “I don’t think many of the 
critics have seen the aircraft, none have flown 
it, and none have had any briefing, classified or 
unclassified.” However, they have not specifi- 
cally refuted Stout’s observations, which appear 
to be in line with what the early-1999 DOT&E 
report would imply. 

The Navy and Boeing have done little to 
enhance their own credibility. They quoted 
impressive range numbers early in the 
programme — up to 525 nm (972 km) for the 
F/A-18E in the interdiction mission — but did 
not mention that these were not the range goals 
in the specification. In fact, the specified inter- 
diction radius was 390 nm (722 km) — which is 
why the Navy and Boeing can claim today that 
the Super Hornet meets its range requirements. 
VX-9 at China Lake got into its stride with Super 
Hornet Opeval work in the early summer of 1999, 
completing the major evaluation of the F/A-18E/F 
as a fighting machine in November. ‘Super Bugs’ 
were flown on a wide variety of representative 


sorties, flying against a range of opposition both 
in the air and on the ground. 


Programme insiders will also claim that the 
Super Hornet’s range is 40 per cent greater than 
its predecessor. Under oath before Congress, 
this statement is qualified. To quote Rear 
Admiral Nathman: “The aircraft incorporates a 
40 per cent range improvement over the 
F/A-18C while at the same time doubling the 
weapons load when configured for close air 
support missions.” Strictly parsed, this suggests 
that the 40 per cent improvement is confined to 
a very specific configuration. 

The US Navy’s approach to avionics devel- 
opment has suppressed the costs of the Super 
Hornet programme. Almost all the avionics 
improvements — including the future AESA, 
which will be quite expensive — are not paid for 
in the F/A-18E/F EMD budget, but in a differ- 
ent line item which has covered avionics 
upgrades for the Hornet since its inception. 
Neither has the Navy publicised the fact that 
the programme will deliver only 400 aircraft 
that fully compare in their avionics technology 
with most contemporary fighters. 

The Super Hornet’s supporters also say that 
the Super Hornet “meets all of its key perfor- 
mance parameters”. This is true — but the key 
performance parameters (KPPs) for the Super 
Hornet are very specific. They include the 
390-nm (722-km) interdiction radius and a 
defined bring-back capability, but they do not 
include climb, acceleration, turning and 
manoeuvring performance, which were deleted 
as KPPs in 1998. Just prior to the first series of 
tests involving operational pilots, says the 





Despite its VX-9 markings, E6 first went to 
Patuxent River (background) to join the ongoing 
test programme there. It transferred to the VX-9 
Opeval programme at China Lake in May 1999. 


DOTR&E, “It was noted that the Operational 
Requirements Document could be misinter- 
preted” as specifying speed and acceleration as 
KPPs. Rear Admiral Dennis McGinn, 
Nathman’s predecessor, accordingly issued a 
‘clarification’ which, in effect, indicated that 
speed, acceleration and agility were no longer 
vital attributes of the Navy’s new fighter. 

Another favourite line, since March 2000, is 
that the fighter passed Opeval “with the highest 
possible grade”. This is insulting to the intelli- 
gence. Opeval is a pass-fail test; the only alter- 
native to the rating that the Hornet received 
would have been a catastrophe for the 
programme. 


Credible weapons platform 

The fact is that, in the Super Hornet, the 
Navy has developed and acquired a smart 
air-to-surface weapons platform with the ability 
to defend itself against air and ground threats. In 
the medium to long term, it will remain credi- 
ble because its less-than-stellar range and 
air-combat performance will be offset by its 
weapons and avionics. 

From the carrier battle group commander’s 
viewpoint, the Super Hornet is a much bigger 
advance than the raw numbers suggest. First, it 
is a multi-role aircraft that takes over the 
missions now performed by the F-14. If there is 








no air threat to the carrier group — which is 
more than likely to be the case today — the 
result is that the battle group commander has 
two more strike squadrons available. 

The Super Hornet relieves the limitations on 
smart weapon use associated with bring-back. 
Armed with stand-off air-to-surface weapons 
and HARM, it has a much better chance of 
surviving against a defensive threat, and needs 
less support from SEAD or escort jammers. 
JSOW and JDAM. are far more lethal to ground 
targets than the dumb unguided weapons that 
they replace, so fewer of them — and, conse- 
quently, fewer sorties — are needed to guarantee 
destruction of the target. 


Return of the combat tanker 

Although the Super Hornet’s inherent range 
increase is less than expected, the commander 
will see a great improvement in range, because 
the new fighter brings a combat tanker back to 
the fleet — an important capability that went 
away with the KA-6. A tanker-configured 
Super Hornet takes off with 30,000 Ib (13608 
ke) of fuel, and can give two-thirds of that to an 
inbound strike aircraft. It can then turn for the 
carrier, retaining the ability to defend itself. 

The improved situational awareness provided 
by IDECM, the AESA radar and the advanced 
cockpit displays will be important in both 
air-to-ground and air-to-air missions. IDECM 
— which should be able to locate threats 
precisely enough to target them — the ability to 
carry HARMs and the use of JSOW against 
surface-to-air threats will contribute more to 
the Super Hornet’s survivability than its limited 
(and not very expensive) stealth capability. 
AESA, IDECM and ATFLIR will be used 
together to acquire and identify airborne targets 
beyond visual range; the future adversary may 
never have a chance to exploit superior air 
combat performance, particularly if the Navy 
acquires an extended-range complement to 


AMRAAM. 
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If it does come down to a short-range fight — 
or if a wave of Super Hornets on a strike 
mission have to defend themselves — the lethal 
combination of AIM-9X and JHMCS may be 
the equaliser, permitting the F/A-18E/F to 
defend itself without jettisoning its offensive 
stores. Again, this equates to more aircraft on 
target for the battle group commander, since 
there will be less need for dedicated escorts. 

According to Godwin, the Navy’s 
programme manager, detailed tactics will be 
worked out as the Super Hornet joins the fleet. 
The first training squadron, VFA-122, has been 
established at Naval Air Station Lemoore, 
California. Five of the Super Hornets used in 
Opeval will go to Lemoore to begin training 
instructors, as the first of 40 VFA-122 aircraft. 
In June 2000, the first operational F/A-18E/F 
pilots will start training, and will graduate in 
early 2001. Navy plans in early 2000 call for the 
first Super Hornet unit to be VFA-115 
(‘Eagles’), which is currently flying F/A-18Cs 
on the West Coast, based at Lemoore, and will 
re-equip with F/A-18Es. VFA-115 is expected 
to take the Super Hornet on its first cruise 
aboard the USS Abraham Lincoln in 2002. 

By March 2000, 69 Super Hornets had been 
built or were on firm order, including the seven 
EMD aircraft. Deliveries of the first low-rate 
initial production (LRIP-1) batch, numbering 
12 aircraft, were completed in 1999, and 
Boeing had started deliveries of the 20-strong 
LRIP-2 batch — which is also Lot 22 of Hornet 
production. The 30 aircraft in LRIP-3/Lot 23 
were funded in FY 1999 for deliveries in 2001. 
A multi-year contract is expected to be signed 
in the summer, covering the first five full-rate 
production batches (Lots 24-28). Boeing will 
build 36 aircraft under FY 2000 funding, 42 for 
FY 2001 and 48 per year thereafter. 

Today’s carrier air wing nominally comprises 
one or two F-14 squadrons and three F/A-18 
squadrons, having gained an F/A-18 squadron 
as the A-6 was retired. This has stretched the 


VFA-122 ‘Flying Eagles’ was established at NAS 
Lemoore on 15 January 1999 as the first Super 
Hornet squadron, although it did not receive its 
first aircraft until November. Its motto is ‘We 
Train the Experts’, from which the unit callsign 
EXPERT is taken. 


Navy’s F/A-18 fleet very thin; in some cases, 
Marine Hornet units have been added to the 
carrier wing. The future carrier air wing will 
have two F/A-18C squadrons, one F/A-18E 
squadron and one squadron of two-seat 
F/A-18Fs. VFA-115 may be untypical, there- 
fore: most of the units which convert to the 
Super Hornet will be F-14 squadrons. 

Overall, 288 of the planned 548 aircraft will 
be F/A-18Fs, with rear cockpits which can be 
adapted for a weapon system operator. The 
early lots are relatively heavy with single-seaters, 
so a disproportionate number of the two-seaters 
will be later-model aircraft with the AESA and 
advanced rear cockpit. 


‘Growler’ 

The advanced two-seater is also the basis for 
the only Super Hornet variant discussed to date: 
the F/A-18 Command & Control Warfare 
(C°W) configuration, informally known as the 
F/A-18G or (even more informally) the 
‘Growler’. (The nickname combines the G 
suffix with the name of the EA-6B Prowler.) 
The C’W aircraft combines the roles of an 
escort jammer and lethal suppression of enemy 
air defences (SEAD). It is intended to replace 
the ageing and overtasked EA-6B fleet. 

The original C*W proposal combined 
wingtip-mounted wide-band receiver antennas 
with an all-new centreline jamming pod. 
However, the Navy decided this was too 
expensive — the development bill was estimated 
at US$2 billion — and the current plan is to 
exploit the newly updated ALQ-99 Tactical 
Jamming System used by the EA-6B. Two or 
four modified EA-6B jamming pods would be 
carried under the wings, and the highly accurate 
receiver system developed under the ICAP III 
(Improved Capability) programme would be 
installed in the wingtip pods. The AESA would 
be particularly useful in the C’W role, because 
the active antenna can be used as a very sensi- 
tive passive receiver or as a powerful jammer. 

The C’W variant could replace today’s 
100-strong EA-6B force, which currently 
provides jamming support for both the US 
Navy and the USAF. Operations over Kosovo 


Most of VFA-122’s initial aircraft were taken over 
from VX-9’s Opeval fleet. BuNo. 165538 is the 
squadron’s ‘CAG-bird’, complete with full-colour 
markings and seen here at China Lake prior to 
the move to Lemoore. Lemoore is to be the first 
‘home’ of the Super Hornet, with VFA-122 
performing the FRS task. An East Coast FRS, 
VFA-174, is expected to form later at Oceana. 


demonstrated that the USAF acted prematurely 
in retiring its EF-111 jammers and F-4G Wild 
Weasel SEAD aircraft, and studies are under 
way to define how the service should replace 
those assets; although a USAF Super Hornet 
purchase can probably be ruled out, Navy or 
Marine units might continue to provide 
jamming support for the USAF if the cost of a 
USAF-only jammer proves unacceptable. 

Beyond the C’*W variant, it is certainly possi- 
ble — even probable — that the Navy will buy 
more Super Hornets. The 1997 change in 
production plans, cutting the buy from 1,000 to 
548 aircraft, looked more drastic than it really 
was. In the real world, it has no effect at all 
until the end of the production line is in sight, 
which will not happen until 2010. In theory, 
Navy fighter procurement will then switch to 
the Joint Strike Fighter, which will replace the 
F/A-18C. However, any delays in JSF will 
mean that the Navy will need more Super 
Hornets to keep its air wings filled; and if JSF 
disintegrates completely in the next year — as is 
entirely possible — Boeing can count on several 
more years of production. The Super Hornet is 
also the only potential replacement for the 
Marines’ Hornets. 


Boeing F/A-18E/F Super Hornet 


When the flight test programme started, 
McDonnell Douglas and the Navy were not 
sure that the Super Hornet would be exported. 
Instead, the company offered a Hornet 
International with larger external fuel tanks and 
other changes. However, the offering coincided 
with a ‘dead spot’ in the world fighter market. 
Faced with a lack of customers, the Navy and 
Boeing decided in 1997 to close down the C/D 
line, and the last of 1,479 standard Hornets — an 
F/A-18C for Finland — is scheduled to be 
delivered in September 2 


Export considerations 

A Super Hornet is due to make the fighter’s 
international air show debut at Farnborough in 
July 2000, and export release details are being 
defined. Most likely, Boeing will seek to make 
the later, AESA-equipped version the standard 
for export, so it is still early to talk about 
specific campaigns, although Chile is seen as a 
possible customer. In any event, it will be hard 
for the Super Hornet to go head-on against the 
F-16 Block 60, which appears to surpass it in 
many parameters, at a lower weight and cost. 

Notably, Boeing has not attempted to offer 
the Super Hornet for Korea’s F-X requirement, 


the only current international contest which is 
open only to twin-engined aircraft. However, 
there is one area where the Super Hornet could 
be a very strong contender: if the JSF vanishes, 
the UK will need a fighter to operate from its 
new carriers, which have grown large enough 
to support conventional carrier-based aircraft. 

The regrettable fact of the Super Hornet is 
that it represents missed opportunities. The 
Navy is getting a strike aircraft with modern 
avionics and much better load-carrying ability 
than the basic Hornet, but such an aircraft was 
flying more than a decade ago, and had cost far 
less to develop than the F/A-18E/F. For today’s 
missions — which require long range, large 
weapons, lots of sensors and, often, a crew of 
two — the A-6F would have been ideal. 

Had the Navy possessed the A-6F, the 
service could have afforded the time to replace 
the Hornet with a new aircraft — and it would 
not have cost much more. It would have taken 
full advantage of modern technology, and could 
have been faster than the Super Hornet and 
offered greater range. (Think of a bigger Rafale 
with F414s.) But there is no use crying over 
spilled milk, even US$6 billion worth of it. 

The Super Hornet is the only US-built 
carrier-based fighter which can be in produc- 
tion in this decade; it is the future of carrier 
aviation. As fighter pilots put it: “I’d rather be 
lucky than good, any day.” 


Bill Sweetman 
Left: VFA-122’s first CO is Captain Mark ‘MRT’ 
Fox, seen here flying EXPERT 105. While serving 
with VFA-81, Fox shot down an Iraqi Chengdu 


F-7A (MiG-21) on 17 January 1991, half of a 
double-kill for ‘Sunliners’ F/A-18Cs. 


Early production F/A-18Fs, 
such as this VFA-122 aircraft, 
will largely be allocated to 
training duties, although later 
two-seaters will be fully 
missionised aircraft with AESA 
radar. Each air wing is 
expected to have a dedicated F 
squadron alongside one of Es. 
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USAF Special Operations Command (AFSOC), located at Hurlburt 
Field, Florida, was established on 22 May 1990 to be the focal 
point of all USAF Special Operations training and operations. 
Almost all dedicated Special Operations aircraft and their crews 
fall under AFSOC - with one notable exception: the 13 Lockheed 
C-141B SOLL II aircraft of Air Mobility Command. 


MC’s C-141B SOLL II StarLifters have 
Av: operated for years by the 16th 
irlift Squadron. They perform some of 

the most challenging missions within the 
command. Each aircraft has a FLIR and full 
night vision-compatible lighting fit, and carries 
enough threat detectors, defensive systems and 


countermeasures capability to make a standard 
C-141 seem somehow inadequate. SOLL II 
aircraft and crews are capable of delivering any 
and all types of Special Operations teams which 
the US Special Operations Command, a joint- 
service unified command, decides it needs to 
field, worldwide. 
















The Special Operations C-141Bs appear to 
be just like any other ‘vanilla’ C-141 — until 
one looks closely. The most noticeable of the 
modifications is a large forward-looking infra- 
red (FLIR) system in front of the nose wheels, 
which is flanked on either side by chaff and 
flare boxes scabbed onto the fuselage in an 
unfathomable manner. 

The FLIR — along with a plethora of other 
systems — sets the 13 SOLL IIs apart from the 
other 271 airframes in the C-141 family, as does 
the manner in which they are flown. Highly 
qualified crews fly the heavy transport aircraft 
low and fast, without lights, if need be, to 
accomplish the mission. Night flights are often 


Left: Most SOLL II training 
sorties are conducted during the 
night, but this Special Ops ‘Lifter 
is caught during a daytime 
mission, passing over a drop 
zone ona range in South 
Carolina. 


Right: A SOLL II StarLifter sits 
on the boom of a KC-135R 
during refuelling training. Under 
the nose of the aircraft is the 
AAQ-17 FLIR, the principal 
sensor added for the Special 
Operations mission. This unit is 
the same as those carried by 
AFSOC aircraft such as the 
AC/MC-130. 


Below: The StarLifter’s 
designers could have little idea 
that, one day, their creation 
would routinely be flying 
extended low-level sectors at 
night, with only FLIR and NVGs 
for guidance, Casting its 
impressive shadow over the 
South Carolina trees, this 
C-141B is flying at 200 ft (61 m) 
AGL (above ground level), a 
routine operational altitude. 





flown in formation with the aid of night vision 
goggles (NVGs). Secretive tactics ensure that 
these ‘Bad to the Bone’ C-141s get in and out 
with minimum risk to their crews and passen- 
gers, most of whom ride the mission only 
halfway. 

‘Bad to the Bone’ is the motto adopted by 
the maintainers and operators of the improved 
StarLifter. All those who work within the 
programme take the motto very seriously. 
Maintainers, crew members and the faceless few 
who are frequently delivered to classified 
locations know that there is very little room for 
error, and even less for incompetence. 


The SOLL Story 


SOLL is an acronym derived from Special 
Operations Low-Level; the II designation 
differentiates these airframes from those of an 
earlier Special Operations modification 
programme known as Pathfinder, which even- 
tually became known in the Special Operations 
community as SOLL. Pathfinder aircraft and 
their respective crews were single-ship, day, and 
visual flight rules (VFR) mission-capable only. 
The SOLL II aircraft and crews are fully capable 
of operations using NVGs as well as formation 
flight, meaning that they can operate totally 
‘blacked-out’. The term used to describe these 
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two different modification programmes is 
‘SOFI-mod’, or Special Operations Forces 
Improvement — modifications. The change to 
the SOLL II aircraft gave the USAF a vastly 
improved large transport capable of delivering 
personnel and equipment in almost any weather 
conditions and situations, at relatively low cost. 
It cost US$41 million to modify the 13 selected 
C-141B aircraft to the SOLL II standard under 
a programme that began in the summer of 
1994. Added equipment and associated wiring 
within the SOLL II aircraft are estimated to 
weigh up to 1,500 lb (680 kg), if not more. 


StarLifter evolution 

The C-141 StarLifter is a transport built by 
the Lockheed-Georgia Company and is 
powered by four Pratt & Whitney TF33-P-7 
turbofan engines designed specifically to meet 
USAF specifications developed from lessons 
learned in Berlin Airlift and Korean War opera- 
tions. Originally, when configured for cargo 
loadouts, the C-141A was capable of 
carrying only 10 pallets. A stretched version was 
created with two fuselage plugs — one fore and 
one aft of the wings — to make the new and 
improved version known as the C-141B. As the 
C-141As were stretched to become Bs, the air- 
craft gained three more pallet positions and an 
inflight-refuelling system, becoming an aircraft 
capable of worldwide operations with heavy 
loads. All but two surviving A-model 141s 
received the extensions. The B-model conver- 
sion began in 1979 and was completed in 1982. 

Smaller than its C-5 cousin but larger and 
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SOLL II - defences 











Mounted underneath the SOLL II is the AAR-44 
IR detector group (above), while ALR-69 radar 
warning recievers are situated on the nose (left) 
and tail. 


Expendable countermeasures are carried in bundles of 60 in three main locations: the nose, the wheel wells and 
the wingtips. These countermeasures are part of a defensive system that includes the Litton ALR-69 radar 
warning receivers (RWR), Cincinnati Electronics AAR-44 infra-red detection system and the ALE-40 chaff and 
flare dispensers themselves. The ALR-69 and AAR-44 systems have a 360° ‘view’ and emit an audible warning, 
in the form of a distinct tone in the earphones of the crew members. Both systems can be tied to the ALE-40 to 
dispense countermeasures automatically. The audio warning is intended for both cockpit crew and loadmasters, 
for in manual mode either pilots or loadmasters can trigger the chaff and flares. The number of chaff and flares to 
be expended each time the system is activated can be pre-set, as can the interval between expenditures. This 
allows the crew to tailor its countermeasures to known threats. 


The large cheek fairings are mountings for the 
forward ALE-40 chaff/flare dispensers, above 
which are the forward ALR-69 antennas. The 
mounting plate for the FLIR turret is a 
permanent fixture. 


faster than its propeller-driven little brother, the 
C-130, the StarLifter is capable of transporting 
up to 68,725 Ib (31174 kg) of cargo. Since its 
introduction in October 1964, the C-141 has 
been operated exclusively by the USAF and its 
Reserve and Guard components. The C-141Bs 
carry up to 13 463L standard pallets, of which 
pallets 2 to 12 can weigh up to 10,000 Ib (4536 
kg) and have a maximum allowable height of 96 
in (244 cm). The pallets in positions 1 and 13 





are restricted to 7,500 Ib (3402 kg) and 76 in 
(193 cm) in height. Pallet 1’s restrictions are 
due to limited overhead space near the cockpit 
area, and pallet 13’s restrictions are dictated by 
its position on the hydraulically operated rear 
loading ramp. 

The most obvious external change intro- 
duced by the SOFI-mod, as applied to the 13 
C-141Bs, is the Texas Instruments AAQ-17 
forward-looking infra-red (FLIR). Slewable 





through 360°, the FLIR is operated in various 
modes and magnification levels by the naviga- 
tor. Operational control of the FLIR is via a 
stick mounted in the table-top area of the 
navigator’s station. Imagery is viewed by the 
navigator, as well as both pilots (if the pilots 
have elected to do so), using standard cathode 
ray tube (CRT) displays common to aircraft of 
the era. Features include the capability to turn 
up or down the sensitivity levels. 

The FLIR gives the SOLL II aircraft and its 
crew a decisive edge over others that hope to 
operate in ‘blacked-out’ conditions. Mounted 
immediately behind the nosecone which 
contains the aircraft’s radar, the FLIR sits on the 
centreline of the airframe, near the lowest point 
of the fuselage. The mounting is on a metal 
bracket that is almost flush with the fuselage. 
When fitted, the FLIR ball itself projects down 
into the airstream. Both the mounting bracket 
and the FLIR are painted flat black, making 
SOLL II aircraft easily recognisable with or 
without the FLIR. SOLL IIs often fly missions 
with the FLIR removed for maintenance or 
because one is unavailable for that particular 
training mission. When flying without the 
FLIR, a flat metal plate is placed over the 
opening and the power and control wiring is 
capped, effectively bringing the aircraft back to 
standard C-141 operating mode. It takes an 
experienced technician just a few hours to 
remove and replace the FLIR. 

C-141B SOLL HII aircraft have six radios on 
board: two HF, two VHF and two UHF, along 
with satellite communications (SATCOM) 
capability. Four of the six radios feature Have 
Quick communications capability. The SOLL 
II aircraft can have up to three SATCOM 
antennas/radios available for use at one time. 


Crew make-up 

SOLL II crewmembers are handpicked for 
the programme and are usually the very best in 
the C-141 community. A mandatory require- 
ment for pilots is that they already be airdrop- 
qualified. A standard crew consists of a pilot, 





Above: A night vision photograph captures a 
pallet drop from a SOLL I/ aircraft during low- 
level training. All operations are conducted using 
NVGs, including those inside the unlit hold. 


Left: This view of a 16th AS C-141B departing the 
tanker highlights the nose ‘warts’ which 
characterise the Special Ops variant. 


co-pilot, navigator, flight engineers and a load- 
master. Aircrews are made up according to the 
mission requirements. Additional crewmembers 


are added when the mission is expected to be of 


extreme duration or when pilot workload is 
expected to be high. Loadmasters are often 
added to the crew for a mission that will deliver 
heavy, outsized or non-standard equipment. 
For alert missions, the aircraft must be 


capable of being airborne within one hour of 


being notified. Three classifications of crew are 
on continuous alert, known as J-1, J-2 and J-3. 
J-1 is dedicated to the air-land mission and 
requires three pilots, one navigator, two flight 
engineers and one loadmaster. si 2 requires three 
pilots, two navigators, two flight engineers and 
two loadmasters. J-3 requires three pilots, two 
navigators, two flight engineers and two 
loadmasters, and is dedicated to the boat-drop 
mission. The navigator sits at a console on the 
left (port) side of the cockpit behind the pilot. 
He or she faces outward while performing stan- 
dard and specialised navigation tasks, and has a 
huge console of instruments for the primary 
navigation tasks. The nav also controls the 
FLIR ball, and undoubtedly has the best view 
of the surroundings during a night sortie. 


Flying a SOLL II training mission 
A typical training mission on a C-141B with 
the 16th AS begins as it would with almost any 
other aircraft or squadron — until the lights go 
out. Most training is conducted at night and 
usually includes lights-out airdrops, formation 
flight, landings and take-offs, as well as low- 
level flight. This is a radical departure from the 


Inside the SOLL Il 


Above: This is the navigator’s station on the 
port side of the flight deck, behind the pilot. The 
station is equipped with a small CRT and stick 
control for the AAQ-17 FLIR turret. There are 
also panels for control of the countermeasures 
and load-dropping systems. 


way in which all other AMC aircraft operate. 
The driving force behind training and 
maintaining proficiency as an aircrew member 
in the USAF, as in most other air forces of the 
world today, is ‘filling squares’. Each aircrew 
member has certain squares to fill to remain 
qualified for their position; some must be filled 
monthly, some quarterly, some yearly. Missions 
are planned to maximise training for all on 
board and to make the best use of the limited 
number of airframes. However, each mission 
takes on its own personality as it is fashioned 
around the training requirements of the crew 
members and — sometimes — their passengers. 





Two SOLL II aircraft manoeuvre at low level 
while maintaining tight formation. The Special 
Ops StarLifters routinely fly much closer together 
than those employed on normal transport work, 
and normally fly at night. This demands of the 
pilots above-average flying skills. As well as its 
SOFI-mod aircraft, the 16th Airlift Squadron also 
operates standard ‘vanilla’ StarLifters. 


A typical training mission starts with a take- 
off just prior to sunset. This allows the crew to 
become airborne and air refuel (AR) at sunset 
or shortly thereafter, and fills the night AR 
block for the cockpit crew. It is not uncommon 
to fly with extra pilots who rotate through the 
front seats so they can get their required 


All C-141B SOLL II aircraft have NVG-compatible lighting in both the cockpit area and the cargo compartment. 
Originally, most SOLL aircraft had not received the lighting modification when they were delivered to the 16th AS. 
To overcome this problem, the maintenance people and crew used olive drab duct tape to reduce the amount of 
light coming from the instruments when the crew flew with NVGs. 

When operating in ‘blacked-out’ mode, the C-141B SOLL || does use exterior lighting; however, it is not visible 
to the naked eye and can be seen only with the aid of NVGs. It is used to aid in formation flying and for 
identification purposes by personnel on the ground, such as Special Operations teams or combat controllers. The 
lights operate at reduced intensity and can only be seen from certain angles and at relatively close range. 

SOLL II aircraft do not have the most modern of cockpit avionics. Except for the already mentioned 
modifications — and the Global Positioning System (GPS) used for precise navigation — the aircraft retain their 
analog instruments. Regular C-141s are currently being upgraded in the Pacer Crag programme to C-141C 
standard, which replaces most of the analog instruments with digital instruments, effectively turning the aircraft's 
cockpit into a ‘glass’ cockpit. At this time, it is not clear if the C-141B SOLL Ils will receive this upgrade. 


Below: The flight deck of the SOLL II is essentially that of the standard C-141B with the addition of a 
CRT for FLIR imagery (left centre console) and a radar warning display on the top of the dashboard. 
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contacts. Some of the contacts with the tanker 
are ‘wet’, and some are ‘dry’. During the ‘wet’ 
ones, fuel is transferred from the tanker to the 
C-141. The dry contacts do not transfer any 
fuel but are used for training the pilots to 
maintain their positions while in contact with 
the refuelling boom of the KC-135. After 
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16th Airlift Squadron - the move to McGuire 


refuelling, the aircraft slows its airspeed and 
drops down from its refuelling altitude. 

At this time, the crew prepares for low-level 
flight by going over the low-level entry check- 
list. This checklist is essential for safe flight at 
the heights that will be flown, and also ensures 
that the aircraft is configured appropriately and 





For years, one squadron — the 16th Airlift Squadron 
(formerly at Charleston Air Force Base, South Carolina) 
— has operated the aircraft in the SOLL programme. 
The base is situated just miles from the South Carolina 
coast, on the eastern seaboard. In 1999 the SOLL II 
programme moved from Charleston to McGuire AFB, 
New Jersey as Charleston prepares to become an 
exclusive C-17 base. The move to McGuire satisfies 
three requirements for the SOLL II programme to 
survive and remain effective. These are: 

1: McGuire is one of the largest bases still operating 
the C-141 on active duty, and one of the last on the 
East Coast. This will keep down maintenance and 
training costs while effectively using existing 
airframes and inherent expertise already on-site. 

2: It is the only other AMC base on the East Coast 
and therefore keeps the SOLL II aircraft hours closer 
to Europe and the Middle East, their major areas of 
operation in recent years. 

3: McGuire is the home of the largest aerial tanker 
force on the East Coast and of the only tanker units 
qualified to refuel SOLL aircraft. Since most SOLL 
missions require tanker support, having tankers 
assigned to the same base will facilitate better 
planning and greater understanding of each other's 
mission. The people will be able to easily meet when 
needed, instead of talking on the telephone or radio. 
Expenditures by both tanker and SOLL II programmes 
will be reduced, as fuel will be saved by co-locating 
the units. In the past, a great deal of fuel was used as 
each jet flew to meet the other halfway down or up 
the East Coast to accomplish their respective training 
requirements. 


Six of the SOLL II aircraft are seen on the 
Charleston flightline, shortly before the move 
to McGuire. 


Since the C-141B update programme, all 
StarLifters have an inflight refuelling capability. 
The SOLL II mission incorporates a fully global 
commitment, for which tanking is essential. 
Many of the hook-ups are nocturnal and the art 
is practised at every available opportunity. 

that the intricate systems are set properly to 
counter any possible threats. After checking 
with the air traffic controllers for clearance to 
enter their designated area filed on the flight 
plan, the crew switches the interior lights to the 
NVG-compatible setting and each crew 
member dons his AN/AVS-9 night vision 
goggles. After final adjustments to the goggles 
are made and everyone in the crew is comfort- 
able, the aircraft drops down for low-level 
flight. The NVGs worn by SOLL II crew- 
members are commonly referred to as 4949Gs 
and are made by IPT. Each aircrew member has 
fitted, tested and pre-focused their 4949Gs in 
the squadron’s life-support shop before ever 
stepping to the aircraft. 

Next is a low-level, lights-out run into the 
drop zone. This portion of the mission, which 
sometimes lasts up to two hours depending on 
airspeed, route and loiter time, is the most 
demanding for all on board. There are limited 
areas approved for military low-level operations, 
so most of the run-ins start from an area along 
the Atlantic Ocean near Myrtle Beach, South 
Carolina and head inland toward North Field, 
an auxiliary airfield and drop zone in northern 
South Carolina. It is used for almost all C-141 
SOLL II and numerous C-17 missions originat- 
ing from Charleston. 

Most C-141B SOLL II night training flights 
are flown in formation. Using advanced tactics 
and equipment, plus the NVGs, the aircraft fly 
incredibly low and relatively close together, 
compared to ‘vanilla’ C-141s. Many of the 
tactics employed by SOLL crews are classified, 
but terrain masking and the element of surprise 
play a large part in the success of the SOLL I 
aircraft and its missions. 


Configuring for airdrop 

Preparing a load to be airdropped from a 
C-141 follows essentially the same procedure, 
be it a standard B model or a SOLL I aircraft. 
The only major difference is that training loads 
for the SOLL aircraft are dropped one at a time, 
and each bundle or pallet has cyalume glow 
sticks attached, either green or infra-red, so that 
it can be followed to the ground by personnel 
using NVGs and then quickly retrieved. During 
a real-world mission, pallets dropped by SOLL 
Il aircraft would only carry the infra-red 
cyalume glow sticks and not the easily seen 
green cyalume version. 

It is a cumbersome procedure to prepare 
articles for airdrop from the C-141 family. The 
aircraft is loaded on the ground through the 
loading ramp at the rear of the aircraft; pallets or 
training bundles are the typical training loads for 
SOLL II aircraft. The loadmaster must ensure 
that all pallets are secure and properly config- 
ured for airdrop before setting up the drogue 
chute, which is attached to the pallet and is 
hung in a complicated process from the ceiling 
immediately above the cargo ramp. During the 
airdrop, the drogue chute is released into the 
airstream from its position above the open 
clamshell doors and ramp. 

Once the aircraft is over the drop zone, the 
navigator, from his position on the flight deck, 


“Expend all remaining flares!” — a 16th AS SOLL II 
machine lights up a drab South Carolina day. The 
countermeasures suite normally operates 
automatically, dispensing either chaff or flares 
depending on the nature of the threat. Manual 
override is possible, including operation by the 
loadmaster who often undertakes a ‘SAM watch’ 
from the rear ramp during low-level operations. 


releases the locks holding the cargo in place. 
This allows the loadmaster to remain near the 
front of the cargo compartment, in relative 
safety. If anything were to go wrong, such as a 
hung pallet or no-drop, the loadmaster’s job is 
to secure the load using the pallet position floor 
locks and to cut away the chute if it has 
deployed, Only after these actions can the cargo 
doors be safely closed by the loadmaster. 

During SOLL II training missions, the next 
pallet or bundle can be configured for drop after 
the doors have been secured, requiring the 
loadmaster to rig the drogue chute from the 
ceiling again while the jet continues to 
manoeuvre at low-level. The rigging process 
must be accomplished quickly, especially on the 
SOLL II aircraft which operate with diminished 
lighting at low level and fly in ways that most 
C-141s typically do not. After rigging the next 
load, the process starts again. 

The navigator calls for the “slow down for 
airdrop”. The checklist continues as the load- 
master calls in succession over the intercom, 
“Doors open .... ramp down ... ready for 
drop.” As the drop zone approaches, the status 
lights in the cargo compartment glow red, then 
green as the navigator releases the load. The 
heavy pallet is jerked from the aircraft in a 
moment, as if it were a feather tied to a string 
being pulled by a child. The aircraft is then 
buttoned-up as the mission moves on to other 
scheduled events. 


Lights-out landings 

Flying at night is difficult for anyone. 
Landing without the aid of runway or exterior 
aircraft lighting makes it one of the most 
challenging experiences an aircrew member can 
face during a mission. This is particularly true 
for someone in the back or without a window, 
though, in most cases, even if there is a 
window, without NVGs there is little to see but 
darkness. For an experienced aviator, a lights- 
out, NVG landing can be a hair-raising experi- 
ence, waiting for the wheels to touch the 
runway. Once they do, the engines spin up into 
the thrust reversers and the increase in noise just 
barely masks the sigh of relief that seems to 
exude from the crew (and especially passengers, 
if any are on board). During SOLL II training 
missions, the aircraft rolls to the end of the 
runway to offload equipment or personnel, or 
simply turn around. After the crew has 
completed a number of equipment checks and 
checklists, the ‘blacked-out’ aircraft thunders 
down the runway to continue the mission. This 
is all done with the aid of NVGs. 

During training missions, time often runs out 
due to mission constraints, weather and some- 
times equipment failure or malfunction (most of 
the C-141Bs modified to SOLL configuration 
were built in the late 1960s). It then becomes a 
trial to satisfy the needs of the crewmember(s) 
who will become unqualified if they do not get 
their squares checked on that flight. All training 
is conducted to simulate real-world conditions, 
without exception. The common view within 


the USAF, and especially in the Special 
Operations world, is to train just like you 
would fight. 

Recently, the C-141 has begun retiring in 
large numbers as the Boeing (formerly 
McDonnell Douglas) C-17A Globemaster III 
has been introduced. For each C-17A deliv- 
ered, an average of two C-141s are retired from 
service. The SOLL II C-141s, most of which 


are 1965-67 models, will be some of the last to 
retire when they are flown to the ‘boneyard’ in 


2003. Greg L. Davis 


Just as the ‘vanilla’ C-141Bs are being replaced 
on a roughly two-for-one basis by the Boeing 
C-17 (below), so the Globemaster III is the 
nominated successor to the SOLL II ’Lifters. 
Special Operations-capable C-17s are expected in 
service from 2003. 





Saab JAS eo and Saab-BAE> 


The Saab Gripen is a hugely capable combat auras wrapped in 

a small airframe. It sets new levels for systems integration and 

the exploitation of digital technology. Its Swedish genes make it 
deployable and supportable from the most austere locations, 

while guaranteeing a high sortie rate and sustained availability. 
With its advanced radar, unique airborne datalink and inherent 
stealthiness the Gripen possesses a warfighting ability few air 
forces have even dreamed of. In partnership with BAE Systems, 
Saab is actively marketing the Gripen around the world. The - 
j| Saab-BAE team has already met with success in South Africa and | 
is looking to build on that foundation, sooner rather than later. 














The Swedish Air Force 
(Flygvapnet) is currently 
deploying two types of 
Gripen, the single-seat 
JAS 39A and the two- 
seat JAS 39B. In 
addition to their 
advanced training role, 
the two-seaters are fully 
combat capable. In the 
coming years Sweden 
will field dedicated 
mission-specific two- 
seaters, to handle SEAD 
tasks and other high- 
workload missions. 
Flygvapnet is even 
working on UCAV 
concepts using Gripens 
as UCAV fighter leaders. 
Aircraft in Sweden’s 
final Batch Three 
deliveries will have 
evolved onboard 
systems and greater 
computing power to 
handle these new roles. 


In 1965 Flygvapnet had 
50 front-line combat 
squadrons. By the mid- 
1990s that total had 
declined to 16. The 
latest round of Swedish 
budget cuts, confirmed 
in early 2000 will halve 
that number to just 
eight Gripen squadrons, 
among four fighter 
wings. At the beginning 
of the Gripen 
programme, Sweden 
expected to acquire over 
300 aircraft. While that 
total has declined, the 
cuts in aircraft orders 
have been more 
restrained than the cuts 
to unit structure might 
indicate. In all Sweden 
will take delivery of 204 
Gripens, by 2007. 


62 


long time from now, when some historian sits 
As to write the final account of Gripen and its 
place in history, the period from 1999 to 2001 will 
be seen as a key chapter in this modern Viking saga. 1999 
stood out as a pivotal year for the Gripen programme. As 
any lingering doubts about the future of the JAS 39 in 
Swedish Air Force service were dismissed, Gripen at last 
stepped up to take its place on the international stage — 
with a vital order from South Africa. While a furious debate 
raged about the path ahead for Sweden’s military forces and 
its supporting industry, it was Gripen that could make the 
strongest case for a place in that high-tech future. The 
government’s acceptance of a full buy of 204 Gripens stands 
as a major vote of confidence in air power — and the 
aircraft. Equally important was the allocation of funding to 
the Gripen ‘roadmap’, securing the expansion and upgrade 
of its operational capabilities over the next 30 years. Today, 
Gripen is poised to increase its combat power and to 
consolidate its success on the export scene. 
It is no idle boast that Gripen is first and foremost a 
fourth-generation design, built around integrated digital 
systems, that work. Other aircraft manufacturers and air 


forces have ideas similar to those of the Gripen team, but 
virtually none of them has the technology in service. A 
prime example of this is Gripen’s unique secure high-speed 
datalink — one more advanced than any other operational 
datalink in the world today. The link allows pilots to share 
all their tactical and operational information with other 
aircraft and ground stations. This is not just a ‘nice feature’; 
it is a war-winning one. Using the datalink, and tactics built 
around Gripen’s advanced multi-mode radar and other 
sensors, a small number of aircraft can defend a wide area. 
This is another essential element of Gripen philosophy: 
fewer aircraft doing more work. A Gripen unit can 
generate a huge number of sorties because the aircraft are 
reliable and easy to keep flying. Once back at base — which 
might be just a stretch of roadway covered in snow, or sand 
— each aircraft can be rearmed and refuelled by a ground 
crew of just six, and be back in the air in 10 minutes. No other 
aircraft can match Gripen’s mix of advanced technology, 
operational flexibility and ease of maintenance. 

In Swedish service, in the hands of F7 Wing at Satenis 
and now the second wing at F10, Gripen has proved to the 
satisfaction (but not surprise) of all concerned that it does 








work as advertised. However, a sad side-effect of Sweden’s 
long-standing neutral policies is that very few people 
outside Sweden understand just how well that system 
works. Those who do are genuinely astonished at what has 
been achieved by the Swedish military and industry, but the 
general lack of understanding is a hurdle for Gripen when 
the public profile of competitors, like the F-16, is so high. 

It is important to remember the factors that shaped 
Gripen, now that so much else around it has changed. The 
world is very different now compared to when the JAS 39 
was conceived — and the same is true for all the current 
crop of next-generation combat aircraft. The question is, 
are their original design considerations still relevant, or have 
they become redundant? The Gripen’s roots are inherently 
Swedish, so it combines a particularly European sensibility 
within a unique operational requirement. The early history 
of the programme was set out in World Air Power Journal, 
Volume 20, but it is essential to retrace some of Saab’s steps 
to understand why the aircraft evolved as it has. 


A star is born 

Sweden’s modern-day future fighter studies originated in 
the B3LA studies of 1976. Their aim was to develop a 
lightweight, multi-role fighter that could complement and 
perhaps replace the first-generation attack Viggens then 
entering service. The B3LA fell victim to an incoming 
government’s hostility to the development of advanced 
combat aircraft. This strong anti-militarist streak in Swedish 
society, from which its policy of neutrality (albeit well- 
defended neutrality) stems, has been the curse of the 
Swedish military and defence industry for decades. 
Although public opinion has now undergone something of 
a sea change, hostility to Gripen plagued its early years in 
Sweden. Despite such misgivings, there was a clear military 
need to meet the clear military threat to Sweden from 
Soviet forces in the 1980s and beyond. In February 1980 
the Supreme Commander of the Swedish Armed Forces set 
out the Swedish Air Force’s (Flygvapnet) aspirations for a 
next-generation fighter, and by 1981 this had solidified into 
a new advanced multi-role fighter requirement. The JAS 
programme that followed (JAS: Jakt Attack Spaning — 
fighter, attack, reconnaissance) would replace the J 35 
Draken and J 37 Viggen in Swedish service. It would 
combine all the capabilities of the five mission-specific 


Viggen variants in one lightweight, versatile airframe. It 





would rely on advanced technology to achieve this — and to 
keep it as a cutting-edge combat aircraft throughout its 
service life. JAS was a blank piece of paper on which Sweden 
could define the future of military aerospace systems. 
Tommy Ivarsson, now Saab’s Head of Strategic Planning 
and the man seen as the ‘father’ of Gripen within Saab, 
recalled some of the factors that were central to Gripen’s 
evolution. “In the early 1980s we faced a clear threat and 
we knew exactly what would be coming at us,” he said. 
“The same was true for Rafale, EFA, ATF, TKF90, all the 
others — they were all looking to the east. Our aim was to 





Above: The first 
operational Gripen unit 
was F7 Skaraborgs 
Flygflottilj (Skaraborgs 
Wing), based at Satends. 
The wing is named for 
its home in the 
Skaraborgs region of 
southern Sweden. F7 
was the first Viggen unit 
in Flygvapnet and many 
years before that it had 
the honour of becoming 
the first fully-fledged 
Swedish jet fighter 
wing, when the Saab 

J 21R was introduced in 
1950. Today, F7 is home 
to two operational 
Gripen squadrons and is 
the centre for Gripen 
training in the Swedish 
Air Force. 


Left: Until the adoption 
of the AIM-120 AMRAAM 
in 1995, Sweden’s 

JAS 39s were really only 
‘A 39s’. The aircraft had 
no reconnaissance 
capability and was 
equipped only with 
short-range AIM-9L 
Sidewinders (Rb 74) for 
air-to-air combat. Rapid 
progress was made to 
integrate the intended 
range of air-to-surface 
weaponry. This included 
existing AJ 37 Viggen 
weapons including the 
Maverick missile (Rb 75) 
and new Gripen weapons 
such as the DWS 39 

(BK 90) stand-off 
dispenser weapon. 
Valuable initial 
experience with these 
weapons had already 
been obtained on the 
modified, multi-role 

AJS 37 Viggens operated 
by F7 as a lead-in to 
Gripen operations. 


Gripen is designed to 
operate from Sweden’s 
network of Bas 90 
dispersed roadstrip 
airfields in the depths of 
Nordic winter, and soa 
little rain and low cloud 
will go unremarked. 
Note the angle of 
deflection of the 
canards and ailerons as 
this aircraft nears its 
point of rotation and 
take off. Due to Gripen’s 
unstable aerodynamic 
configuration, the fly- 
by-wire control system 
commands the wing’s 
control surfaces 
upwards to boost lift, 
instead of downwards 
as in a conventional 
aircraft. If the Gripen 
were landing its canards 
would be rotated 90° in 
the opposite direction to 
provide a massive 
aerodynamic breaking 
effect. 


Opposite: Sweden is a 
land of lakes and 
mountains. This 
geography, and a tough 
climate, makes mobility 
difficult for both 
attacker and defender. 
From the Draken era 
onwards Flygvapnet 
embraced a concept of 
dispersed basing for all 
its combat aircraft. In 
time of war the large 
peacetime bases would 
be emptied, and small 
groups of aircraft 
operated from 
concealed locations 
hidden in the forests. 
Dedicated Base 
Battalions would 
support the aircraft in 
the field, re-arming, 
refuelling and repairing 
as necessary. Highly- 
trained and heavily- 
armed Base Ranger 
teams were deployed to 
protect the aircraft 
against Soviet special 
forces - who were so 
concerned at the 
Swedish Air Force’s 
ability to evade 
conventional air attacks 
that they drew up plans 
to kill Swedish pilots at 
their homes. 
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close the quantitative difference between our aircraft and 
theirs through intelligent radar, sensor and weapons 
development. With an advanced radar and a ramjet missile, 
for example, we would keep the edge. For us, air defence 
was the most overwhelming consideration, but we soon 
saw that there was no overwhelming argument as to why 
this demanded a larger aircraft. Our equation was one of 
combat persistence against [a high] sortie rate.” 

Agility would be a crucial design consideration, along 
with factors like point supersonic performance. “We did 
some work with Rockwell on our Model 2111 study,” said 
Ivarsson, “because we saw what they had achieved with 
HiMAT [the High Manoeuvrability Advanced Technology 
programme was an agile RPV]. HiMAT’s wing was 
optimised for the maximum sustained turn rate, but high 
transonic drag destroyed its performance. This was no good 
for us, so, instead, instantaneous turn rate at higher Alpha, 
about 26°, became the driving factor. The ‘pointability’ of 
the aircraft, allowing the pilot to achieve a rapid snap shot, 
is much more important than [sustained] dogfighting.” 


Driving down cost and size 

New technology drove down Gripen’s size. Its software- 
driven design took advantage of the ongoing miniaturisation 
of computerised systems, but that did not solve every 
problem. As Ivarsson remembered, “How to fit the 
weapons system into the airframe was a big question, and 
we just didn’t know the answer when we started. For 
example, the radar had to be an advanced multi-mode 
system with high, medium and low PRFs. We had to 
figure out how to get all that processing power into such a 
small space. The electrical FCS was all new, so was our 
expanded use of composites, though we did have some 
Viggen experience to draw on. In the end, systems integra- 
tion was our biggest challenge and our biggest triumph. 
The Gripen today uses the same bus structure and division 
of systems tasks as we first drew up. Of course, its 
computing power has greatly increased, but its integrity is a 
tribute to our original thinking and platform design.” 

In the end, simple cost considerations were driving 
Gripen’s small size, and single-engined layout. For the 
aircraft ever to be built it had to be affordable, first and 
foremost. The JAS 39 became an “intelligent compromise”. 
To excel in one area, any combat aircraft will be deficient 
in another. As Ivarsson puts it, “No one really knows how 
any aircraft is going to be used, so you must be able to 
operate in any number of different ways. The Gripen 
inherits the Viggen’s tradition of change and adaptation, but 
it is a tribute to basic air force doctrine that it is so flexible.” 

Since Gripen entered service with F7 Wing in 1997, the 
changes made to the aircraft have been propelled largely by 
software. This means that upgrading the performance of 
onboard systems has been simply a case of loading a new 
datacard into the central computer of each aircraft on the 
flight line — a central tenet of the Gripen’s design philosophy. 





The installed systems, such as the radar, already have 
substantial growth potential which can be exploited 
through improved computer processing techniques, rather 
than by putting bits on and taking bits off the aircraft — 
which costs time and money. Test Pilot Torsten Ohman, 
who played a central role in avionics development and 
AMRAAM integration, described the process thus: “When 
developing the avionics software, we take the big steps and 
divide them into smaller steps to add functionality to the 
squadron aircraft as quickly as possible.” Tommy Ivarsson 
summed it up with the words, “The past practice in mid-life 
updates for other aircraft has been to throw away much of 
the stuff that you’ve bought and paid for, and replace it 
with a load of new bits and pieces. The Gripen is software- 
driven so it’s easy and affordable to update it constantly, 
changing something different every few years. Surely that is 
a far better way to operate?” 

Flygvapnet has ordered a total of 204 Gripens — 176 
single-seat aircraft and 28 two-seaters. Gripen production is 
split into three groups, which have confusingly been 
described as ‘lots’ and ‘batches’, depending on which 
member of IG JAS (the Swedish industrial group responsible 
for developing and building the aircraft) is discussing them. 
Within the aircraft on order for Sweden there are several 
important differences, and even aircraft from the same 
production ‘group’ incorporate changes. It is more accurate 
to speak of individual lots within the three production 
batches to get a clear picture of the differences between 
aircraft. Outwardly, however, all Gripens are currently 
indistinguishable, with only the serial numbers giving any 
clue to their lineage. 


The first Gripens for Flygvapnet 

The Batch One supply contract was signed on 30 June 
1982 and called for the delivery of five prototypes (39-1 to 
39-5) and 30 single-seat JAS 39A aircraft for the Swedish 
Air Force (Flygvapnet serials 39101 to 39130). The first 
production aircraft (39101) made its maiden flight on 10 
September 1992, but it stayed with the Saab trials team to 
cover the loss of prototype 39-1, written off in a landing 
accident on 2 February 1989. The first Gripen for Flygvapnet 
(39102) made its maiden flight on 4 March 1993, and was 
handed over in a ceremony at the Linképing plant on 8 
June 1993. The final Batch One aircraft was handed over 
on 13 December 1996, followed by the first of the Batch 
Two deliveries just six days later. 

In the event, one JAS 39A in Batch One was not 
completed as planned because the prototype two-seat 
JAS 39B was inserted into Batch One production. While it 
was not actually the last Batch One aircraft to be built 
(modifying an existing aircraft on the line took some time) 
the first two-seater took over the last serial in the Batch 
One block. As a result, the addition of the prototype 
JAS 39B (39-800) into Batch One means that there is no 
JAS 39A with the serial 39130. Furthermore, 39800 is quite 








Top, inset: This Batch 
One Gripen is wearing 
the early two-tone grey 
scheme with Dayglo 
codes and black unit 
markings applied to a 
handful of the earliest 
deliveries. It is seen here 
in 1996, still in the hands 
of FMV’s acceptance 
trials unit, carrying live 
Maverick training 
missiles with active 
seekers. 


Top: Gripen 39023 was 
involved in several of 
the early weapons trials 
conducted at the Vidsel 
range in northern 
Sweden. On this 
occasion it is carrying a 
pair of fully-loaded 
Arak 70 70-mm rocket 
pods. 


66 


exnnpreerjeinte np hninibichctiioe spat 6") 
. s 


separate from the 28 production-standard two-seaters 
ordered in Batch Two and Three. Therefore, Sweden will 
actually acquire a total of 175 single-seaters and 29 two-seaters. 
The contract for the first batch of 30 aircraft was a fixed- 
price deal, which almost broke the company. Hans Kruger, 
now the President of Gripen AB, once joked about how he 
had “lost his shirt, tie and jacket on the Batch One deal”. 
Agreeing to such tough terms was Saab’s only chance to 
secure a future for the aircraft. Johan Lehander, Gripen’s 
General Project Manager and Deputy General Manager, was 
the Gripen Project Manager during the years from 1994 to 
1996. He recalled how Saab struggled with the early deliv- 
eries, dealing with the universal problems always found with 
any new aircraft. Improving the reliability of the comput- 
erised built-in test equipment (BITE) was a major hurdle, 
but BITE now detects and identifies 98 per cent of onboard 
faults, reducing the workload of ground crews considerably. 
Even though the Batch One deal was widely acknowledged 
to be a tough one, Lehander pointed out that the customer 
actually got a better aircraft than it ordered, with better turn 
rate and better acceleration on every level. The ultimate 





evolution of its FCS was better than any of the calculations, 
and the aircraft flies with less drag than predicted. 

The Batch One aircraft used a Lear Astronics triplex 
digital fly-by-wire flight control system. A Hughes wide- 
angle holographic HUD (head-up display) was integrated 
into the Ericsson EP-17 cockpit display system. The EP-17 
used three monochrome 4% x 6-in (120 x 150-mm) CRT 
MFDs, run by separate Ericsson PP1 and PP2 display 
processors. The central computer (SD, or system dator) was 
built around the Ericsson D80 chipset, running a hybrid 
programming language dubbed ‘Pascal/D80’. When 
described as a whole, the central computing system was 
termed the SDS80. From 1994 the upgraded D80E was 
fitted to production aircraft from 39108 onwards. 


Changes to Sweden’s Batch Two 

The Batch Two order, signed on 3 June 1992, makes up 
the bulk of the Swedish Gripen force and includes 110 
aircraft — 96 JAS 39As and 14 JAS 39Bs. Several hardware 
and software changes were introduced on these aircraft and, 
as deliveries are still continuing, some modifications and 
improvements remain to be fully implemented. The first 
Batch Two aircraft (39131) made its maiden flight on 20 
August 1996 and the first two aircraft were handed over to 
the FMV (the Swedish Defence Materiel Administration) 
on 19 December 1996. Delivery completion is scheduled 
for 2003. The previous fixed-price contract was abandoned 
in favour of a target price deal that shares any over/under- 
spend between Saab and the FMV. The JAS 39B contract, 
which sits somewhat apart from the single-seat aircraft, 
never had any fixed-price terms. It experienced none of the 
hiccoughs of Batch One, the aircraft flying exactly on the 
day predicted at the beginning of its development. 

Batch Two saw the replacement of the original French- 
built Microturbo TGA15-090 auxiliary power unit (APU) 
with the improved -328 unit. The first version of the APU 
did not live up to its fatigue life expectations and had to be 
improved. The first 10 aircraft in Batch Two had the -090 
unit still fitted, but from 39141 the -328 was added to all 
new build aircraft and then retrofitted to all Batch Two 
Gripens (the -090 is currently fitted to 39103-39119). In 
late Batch Two/Batch Three deliveries the APU will be 
changed again, this time to a completely new Sundstrand 






3 
7 
" : 
$ 
- 
- 
- 
fr 
‘'* 
pen { " 
* 
Poa # 


See un 
° ingly Heelan 
Ae NT 


-— ik denis Wer Tiss : 
scab seaiianinaee inane RES 


mel 


“gett 





unit, supplied from the US. The Microturbo APU does not 
meet new Swedish environmental protection laws — in 
particular its noise level is too high. The Sundstrand APU 
will also have lower maintenance costs, while offering 
higher power output. This will meet the increased power 
demands of the new ECS fitted to export Gripens. The 
Sundstrand APU will appear in Swedish Gripens from 
39207 onwards and Flygvapnet plans to retrofit the new 
APU to all its aircraft eventually. 

Another major Batch Two change was the introduction 
of a new FCS (flight control system) computer vendor, 
when Martin-Marietta (later Lockheed Martin) replaced 
Lear. Lockheed Martin now supplies the flight control 
assembly box, the computer that runs the FCS software 
(which is written by Saab). This new system uses a 
different, more advanced architecture than the unit it 
replaced and gave the flight test team a host of new 
possibilities to explore. But bringing such a new system into 
the heart of the aircraft meant that everything had to be 
rechecked and requalified, which brought with it more 
delays and more spending. 

Another supplier change involved the HUD. Hughes 
built the first 30 units for Batch One, but (after a change in 
corporate ownership) it declined to take up the Batch Two 
contract, claiming there was not enough money to be 


made. Kaiser undertook to supply all additional Gripen 
HUDs, but then became embroiled in a patent infringe- 
ment action with Hughes over the ‘theft’ of holographic 
technology. That case was settled and, in the opinion of 
some at Ericsson, the Batch Two HUDs were better than 
their predecessors. In any case, the entire field of holo- 
graphic HUD development had been spurred by an FMV 
development effort, initiated in 1975, which later led to a 
partnership with Hughes. Finally, Ericsson supplied the 
new PP12 display processor, which combined the functions 
of the earlier PP1/2 boxes into a single, smaller unit that was 
also more powerful and capable of driving colour displays. 


Batch Three: Sweden’s ‘Super Gripens’ 

The Batch Three deal was authorised on 13 December 
1996 and the contract was formally signed by the FMV on 
26 June 1997. It included 64 aircraft — 50 single-seat and 14 
two-seaters. Batch Three came under repeated threat from 
budget cuts, and so the numbers involved are not as high as 
the air force would have liked but not as low as it feared. 
Deliveries are scheduled for 2003 to 2007. At the time the 
Batch Three deal was signed, 40 aircraft had been handed 
over to the Swedish Air Force, and it secured Gripen 
production for another 10 years. The 64 aircraft were 
earmarked to equip four squadrons. 





Leaving a patch of very 
hot concrete behind, a 
Batch One Gripen blasts 
off from a dispersed 
base. This is not a 
roadstrip but one of the 
wartime runways that 
are concealed near the 
major bases or hidden in 
remote locations, 
connected to a network 
of other similar runways 
and aircraft hides. Note 
the markings on the 
ground and the wheel 
track of the Gripen, 
which give some 
indication of just how 
narrow the runway is. 
Operations from 
locations like this are 
routine in Sweden. 


Opposite page, centre: 
During Batch One 
production, a small 
strake was added on the 
Gripen’s fuselage, just 
behind the canard. This 
improved the airflow 
over the rear of the 
aircraft’s wing. The 
modification is clearly 
visible on these ‘before’ 
and ‘after’ JAS 39As. 


Carrying a full load of 
dummy Sidewinders, 
Mavericks and Rbs 15Fs, 
this Gripen is streaking 
over the frozen terrain of 
central Sweden during 
an early visit to F4 Wing, 
at Ostersund. The high 
visibility national 
markings would soon 
disappear from all 
Gripens, as would the 
black radome - both 
compromised the 
aircraft’s visual 
signature. The thin grey 
line visible along the top 
of the pilot’s canopy is 
explosive MDC, used to 
shatter the canopy 
milliseconds before the 
ejection seat is activated. 
Gripen is fitted with a 
Martin-Baker 

Mk 10 LS ejection seat, 
which has been used just 
twice to date, with two 
safe rescues! 





Gripen Flight Test History 





Above and left: The high angle-of-attack, departure resistance, spin and 
departure auto recovery programme began with the modification of black- 
painted test aircraft 39-2 in 1994-1995. The first flight was an anti-spin 
parachute test conducted in December 1995. The test programme has used 
two Gripens, 39-2 (painted black and white) and 39-4. The initial aim was to 
clear the MLL (manoeuvre load limiter) to 20° AoA with ‘carefree’ handling. 
This was performed successfully and the MLL was released for service in 
1997. Since 1997 the MLL function has been expanded to its customer- 
specified limits and is now being expanded again, towards its system limits. 





Development and production of the first prototype Gripen 
began in 1982. In 1987 the pre-flight testing period was 
aunched to verify the onboard systems in a series of 
hundreds of ground tests. These culminated with a ‘closed 
oop’ (or end-to-end) test phase, in which the aircraft was 
connected to a simulator and ‘flown’ through several flight 
profiles. Test aircraft 39-1 first flew on 9 December 1988 
and it completed six flights before it was lost in a FCS- 
related accident on 2 February 1989. 
New FCS software was developed and the flight 
programme was resumed on 4 May 1990 with the maiden 
light of prototype 39-2. Flight restrictions, and very 
carefully monitored step-by-step testing, resulted in a low 
lying rate throughout that year. By December 1990 the 
next test aircraft, the fourth Gripen, was ready to fly, and 
39-4 (fitted with all main avionics excluding the radar) took 
0 the air on 20 December. 

The third aircraft, 39-3, became the fourth to fly, on 
25 March 1991, and the final development aircraft, 39-5, 
ollowed on 23 October 1991. Both 39-3 and 39-5 were 
equipped with the full avionics fit. Having four operational 
est aircraft accelerated the programme and so, by the end 
of 1991, 290 test flights had been undertaken. In 1992 the 
irst production aircraft, 39101, flew on 10 September. It 
joined the test fleet and by the end of that year 745 flights 
had been amassed. 
The development of the two-seat JAS 39B began in 
1992. In 1995 test aircraft 39800 was handed over for pre- 
light tests (it was rolled out on 29 September) and it first 
lew on 29 April 1996. The first production two-seater 
(39801) flew in November 1996. 


























Accumulated flying rate 




















Test flights JAS 39A JAS 39B 
988 2 
989 6 
990 33 
991 290 
1992 745 
993 1153 
994 1581 
995 2001 
996 2294 66 
997 2514 297 
998 2732 451 
999 2930 537 
The test aircraft 
The original flight test programme called for five 


prototypes (39-1 to 39-5). 39-1 and 39-2 were simplified 
aircraft with no glass cockpit and a reduced avionics set 
(no radar etc.). Their role was to open up the flight 
envelope and to perform FCS, load and stress, general 
systems, engine and mechanical environmental testing. 
Prototypes 39-3, 39-4 and 39-5 would be ‘full system’ 
aircraft, each with an individual tasking. 

39-3: radar, overall avionics and ECS trials 

39-4: avionics and weapons testing. Also equipped with 
full engine test instrumentation 

39-5: full avionics, electronic warfare and weapons testing 


When 39-1 was lost in 1989, 39-2 was almost finished and 
only minor flight test instrumentation (FTI) was added to 
allow it to take over lead of the programme. 39-4, then in 
final assembly, was selected to become the new general 
systems and engine trials aircraft. As a result, its radar was 


removed to accommodate additional FT 

39-3 took on the environmental testing role and had to 
be fitted with a new array of transducers. To replace 39-4 
in the avionics programme, the first production Gripen 
(39101) was equipped with FTI. This aircraft is still 
destined to be delivered to the Swedish Air Force so the 
required FT| is housed in a pod on the centreline station. 
39101 took over the full avionics role from 39-5, which 
was not then fitted with the EW system. 

In 1996 the test programme was extended to include 
39800, joined later that year by the first production JAS 39B, 
39801. 39800 was FTl-equipped to undertake all two- 
seater technical testing — including flutter, load and stress, 
mechanical, environmental and avionics trials. 39801 was 
used for pilot-related testing, such as night flying. 

















Test aircraft and initial production aircraft 





Aircraft First flight 
39-1 9 December 1988 
39-2 4 May 1990 
39-3 25 December 1991 
39-4 20 December 1990 
39-5 23 October 1991 
39101 10 September 1992 
39102 4 March 1993 
39800 29 March 1996 
39801 22 November 1996 
39104 1 July 1999 
Flight Control Software Editions 
Gripen FCS (flight control software) software development 





started with an Edition called OFP (operational flying 
programme) Pt 3 which, in an upgraded form, was used by 
39-1 for its first flight in December 1988. The accident with 
39-1 was caused by disharmony in the FCS software and 
during the next year development followed to an Edition 
called OFP Pt 5:8. The first flight of 39-2 took place in May 
1990. Test experience led to a new FCS version during 
1990. Aircraft 39-4 flew with OFP 5:9 in December 1990 
and 39-3 flew with OFP Pt 5:11 in March 1991. 
The early Editions after the crash of 39-1 had 
deliberately limited performance, constraining the angle-of- 
attack to 20° and a maximum load factor to 7g. Flight tests 
were positive and pointed to an expansion of the flight 
envelope. However, the next version, OFP Pt 7 (in 1991), 
had the same AoA and load factor limitations. OFP Pt 7 did 
allow the external stores clearance programme to begin 
and several air-to-air and air-to-ground stores 
configurations were tested. OFP Pt 7 was followed by 
OFP Pt 9 in August 1992. This Edition was the first that 
allowed the aircraft to exceed 7g and 20° AoA. By early 
1993 Gripen was operating at 9g and its design limit AoA. 
In April 1993 the first production Gripen, 39102, first 
flew and was delivered in May that year with OFP Pt 9. On 
a display flight over Stockholm on 8 August 1993 the pilot 




















lost control of this aircraft and had to eject at 200 m (650 ft) 
altitude. An investigation found that FCS software 
problems had again caused the accident. The outcome 
was a new Edition, OFP Pt 10, that was ready five months 
after the accident and flown successfully in late December 
1993. Once again Saab had to revert to a ‘small step 
strategy’ and so it took some time to re-open the envelope. 
Up to this point all FCS software development work had 
been undertaken on prototype hardware of the Lear 
Siegler (Lear Astronautics) SA10 control unit (the computer 
that ran the FCS software). In late 1994 the production 
flight control computer was ready to fly. At the same time 
software designation was changed to use a ‘P’ prefix, 
indicating developmental software, and an ‘R’ prefix for 
production (in-service) Editions. In September 1994, Gripen 
39-4 was equipped with the production FCS computer and 
Edition OFP P9 of the FCS software — and was flown 
successfully. From then on, all aircraft were equipped with 
production-standard systems. 
The next step in software development saw the 
introduction of OFP P11, in several different versions, 
which were tested from 22 March 1995 to early 1996. 
Vendor negotiations in 1993 led to a decision to change 
he FCS hardware supplier from Lear Siegler to Martin 
arietta (later Lockheed Martin). Saab took over all 
responsibility for FCS software development. 
The new control unit, the SA11, required Saab to start 
development work in a new software environment — which 
was more capable, but more challenging. After ground 
esting SA11 and its updated Edition OFP R11 got airborne 
in 39-4 in April 1996. By this time, the SA11 was already 
installed in the first two-seater (39800). All development of 
he FCS has since been made using the SA11 computer. 
In 1997 several versions of OFP R11 were tested and 
he final one Edition, OFP R11:9, was introduced in service 
with Flygvapnet. The next version to be cleared for 
Swedish service is OFP R12:4. It is scheduled to be 
operational later in 2000. 












































Avionics Software Editions 


Test aircraft 39-2 was fitted with an avionics system 
comprising a basic stores management unit (SMU) and 
aircraft interface unit (AIU). Its avionics software edition 
was very limited, and unique. When 39-2 completed its 
initial flight test goals it was decided to use this aircraft for 
high angle-of-attack (Alpha), departure resistance and spin 
esting. A long lay-up was required throughout 1995 to 
prepare for this new role and a new software model was 
developed, called A4. Corrections were made during the 
est programme but in principle it is the same avionics 
software used to the end of the programme, in late 1999. 
Production avionics software development started with 
Edition E5, which flew in 39-4 and then in 39-3 in 
1990/1991. The next Edition, E7, was introduced in those 
aircraft later in 1991 and was also fitted to 39-5 for its first 
light in October 1991. A version of the E9 standard, E9:3, 
became the first avionics software edition to enter 
Flygvapnet service. It was integrated to Gripen 39102, 
which first flew in March 1993 and was delivered in June. 
SAF aircraft have now transitioned from Avionics Edition 
E12 to E14 (see main text). 
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Batch Three aircraft have a growth path mapped for 
them designed to meet ‘the 2010 threat’. This development 
will be centred around weapons and sensor improvements, 
but Saab is unlikely to change the basic platform. A study to 
add thrust vectored control (TVC) and even a new engine 
(potentially the EUROJET EJ200) to Gripen was initiated 
during the mid-1990s, and then cancelled due to lack of 
funding. While such plans may yet be revived, it is 
unlikely, particularly for Swedish aircraft. As one senior 
programme official put it, “T'VC and re-engining are all inter- 
esting ideas, but they won’t happen. To get the most from 
TVC you really need to have a platform designed for it from 
the start. We can spend our money much better elsewhere.” 

Sweden’s Batch Three Gripens will have some major 
differences compared to the earlier aircraft, all linked to 
similar developments with the export-standard aircraft 
(described below). Batch Three will add inflight-refuelling 
capability, a full-colour cockpit with larger displays, 
improved computers, and a host of other refinements. So 
great are these changes that the revised designation 
JAS 39C and JAS 39D have been attached to Batch Three 
single- and two-seaters. Still unofficial, these designations 
are widely used, particularly within the air force — even by 
the Commander-in-Chief himself. 

Ericsson describes the Batch One aircraft (delivered from 
1994 to 1997) as ‘Mark 1’ Gripens, as they used the original 


D80/E computer and the PP1/PP2 display processors. 
Gripen’s central system computer, the SD, used three D80 
processor cards each built from two printed circuit boards, 
mounted back-to-back. The PP1 and PP2 display processors 
used single D80 ‘cards’, housed in separate boxes. This 
overall avionics system, known as SDS80, is responsible for 
driving all the cockpit functions — making something 
happen when the pilot presses a button or flicks a switch. 
As specified in 1982, the D80 came with just 196 Kb of 
unexpandable working memory, and functioned perfectly 
happily until it was finally replaced by the improved 1-Mb 
D80E in 1992/93. That the D80 was able to operate 
successfully for so long was a tribute to the skill of its software 
engineers, who squeezed the maximum functionality into 
the minimum of space. 


Evolving avionics fit 

The Mark 2 avionics standard was introduced on the first 
of the 110 Batch Two Gripens and was quickly retrofitted 
to all Batch One aircraft. Mark 2 introduced the D80E, 
which had five times the memory and 10 times the speed of 
the D80. The separate PP1 and PP2 boxes were combined 
into a single PP12 display processor, which housed two 
D80E processors. The step up from Mark 1 to Mark 2 was 
not a system change, per se, but did introduce a sizeable 
advance in capacity and capability for the cockpit systems. 


A standard Gripen 
maritime attack loadout 
comprises two 
Mavericks and two 

Rbs 15F anti-ship 
missile. The Saab 
Dynamics Rbs 15F gives 
Gripen phenomenal 
over-water striking 
power with a weapon 
that combines long- 
range, a clever seeker, 
unpredictable attack 
modes and a huge 
warhead. For smaller 
targets the Maverick 
provides ‘man in the 
loop’ accuracy over 
shorter ranges. Two 
Sidewinders are 
retained for self-defence. 


Gripen’s ‘all-out’ air 
combat load is currently 
four AIM-120B 
AMRAAMs and two 
AIM-9L Sidewinders, 
plus the internal Mauser 
BK 27 27-mm cannon. By 
2003 the next-generation 
IRIS-T agile AAM should 
have replaced Sweden’s 
Sidewinders, and Saab 
is investigating adding a 
twin launcher on the 
centreline station, to 
carry two additional 
AMRAAMs. The 
European Meteor ultra- 
long range missile is 
Gripen’s intended BVR 
missile for the next 
decade. Export aircraft 
will be able to draw on 
an expanded range of 
weapons options, both 
to meet national needs 
and to avoid export 
restrictions on US- 
supplied weapons, such 
as the AMRAAM. South 
Africa has led the way in 
this process and will fit 
its Gripens will a full 
range of indigenous 
Kentron-built missiles, 
including the U-Darter 
agile dogfight AAM and 
the R-Darter active radar 
BVR missile. 
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F7 Wing at Satenas 
is the home of the 
Gripen. The 
airbase, and the 
wide expanse of 
land it ‘owns’, are 
situated on the 
southern shores of 
Lake Vanern, the 
third largest lake in 
Europe. One well- 
known local 
landmark is the 
white-walled Lacké 
Castle, a 17th 
fortress built ona 
site that dates back 
to 1298. A dedicated 
facility for Gripen 
training, the Gripen 
Centrum (centre), 
was Officiall 
opened at Satenas 
on 9 June 1996. 
This three-storey 
building houses the 
two Gripen FMS 
(Full Mission 
Simulator) 
ESIG3000 dome 
simulators, plus 
five less complex 
MMTs (Multi- 
Mission Trainers) 
which replicate a 
full Gripen cockpit, 
but without the 
wraparound visuals 
of the FMS. All the 
FMSs and MMTs 
are networked and 
can be operated 
together to 
simulate a large- 
scale mission. 
Taken as a whole, 
the Gripen training 
system is known as 
FUS 39. In addition 
to other computer- 
based training aids 
and a suite Hf 
classrooms, the 
Gripen Centrum 
houses two fully 
operational 
squadrons with full 
facilities including 
a meteorological 
centre. 
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For example, the MFDs could handle more symbology, 
while updating and moving it around faster. Batch Two 
deliveries for Flygvapnet are being made in three lots, from 
1997 to 2001: Lot 2:1 (30 aircraft), Lot 2:2 (40 aircraft) and 
Lot 2:3 (40 aircraft). The first 90 Gripens within Batch 
Two will look the same as their predecessors, but from the 
69th aircraft onwards (39193) important changes are being 
made under the skin. 

Ericsson has developed a completely new central 
computer (SD) for Gripen, the D96, to replace the D80E. 
Also known as the MACS (Modular Airborne Computer 
System), in its full form it comprises three modules for the 
systems computer, and two modules each for the cockpit 
displays, radar and communications/datalink. Built by 
Ericsson, the D96 will introduce more programme memory 
and processor power, using PowerPC chips on a VME bus 
structure, with Ethernet. The new system is compatible 
with ADA but will retain the original and well-proven 
Pascal/D80 language. D96 is a central element of the Batch 
Three Gripen update and associated advanced colour 
cockpit. However, to minimise any development risk, these 
new systems will be introduced in a staged manner. Batch 
Two Gripens 39193 to 39207 will be fitted with the new 
D96 central computer, but D96 processors will not be 
integrated into the display system. As a result, these aircraft 
will retain the original monochrome MFD cockpit fit. The 
first advanced colour cockpit will be fitted to aircraft 39207, 
but it will use a hybrid avionics fit dubbed the ‘Mark 3’. 
The Mark 3 standard will be introduced in the last 20 jets 
of Batch Two (halfway through Lot 2:3 deliveries). 


Mark 4 for the Batch Three 

All these new elements will be combined in the definitive 
Mark 4 avionics fit that is being developed for Sweden’s 64 
fully-fledged Batch Three Gripens, to be delivered between 
2003 and 2007. These aircraft will have the new and much 
larger EP17 active-matrix LCD colour MFDs, with the 
fully-implemented D96 system computer and display 
processor — all using a new five-bus databus structure with 
Ethernet. Aircraft 39227 will be the first Batch Three/Mk 4 
Gripen, but it will be retained as a testbed, so 39228 will be 
the first real production Batch Three aircraft. Although 
there have often been references to future refits of the new 
EP 17 colour cockpit and its advanced systems to all SAF 
Gripens, under current plans only the handful of ‘pre-Mark 
3’ aircraft have the potential computing power available to 
handle such an upgrade. Even the Mark 3 aircraft them- 
selves may remain non-standard. The FMV has expressed a 
wish to bring them up to full Mk 4 standard ‘as soon as 





possible’, but no formal funding is yet in place to achieve 
this. As a result, Sweden will have a two-tier Gripen force. 
Add in the other improvements planned for Batch Three, 
and Flygvapnet will clearly have some aircraft that are more 
capable, deployable and ‘interoperable’ than others. 

It is impossible to stress how important avionics and 
computer development has been to Gripen. The Viggen 
had four or five simple onboard computers, all speaking 
Assembly language. The Gripen uses over 40 computers, 
though the blisteringly fast pace of processor development 
means that the installed SDS80 system is now looking very 
outdated. Integration work on the D96 upgrade will begin 
in September 2000 and will have a major effect on the 
functionality of Gripen’s cockpit systems. 


Software-driven improvements 

Not to be confused with the flight control system soft- 
ware, the cockpit (or avionics) software provides all the 
onboard functionality for radar, weapons, sensors, HOTAS 
functions, MFD and HUD symbology. The Gripen entered 
operational Swedish service with cockpit avionics Edition 
E11 software, and moved quickly to E12. Flygvapnet has 
now transitioned from the latest Edition E12.5 to Edition 
E14.F (no Edition E13 was produced). Edition 14.1F 
incorporated further revised BVR symbology, improved 
RWR operation, updated the onboard threat library and 
further improved the MMI (man-machine interface). 
Sustained engineering activity will introduce software 
updates for Flygvapnet Gripens on a contractual 12-month 
basis. Preliminary work has begun on Edition E15 which 
will be handed over in 2001. The full Edition 15 imple- 
mentation, E15.1b/1c (ready in 2002), will introduce the 
final level of AMRAAM integration as required under the 
customer specification and will add more modes to Gripen’s 
air-to-ground capability. Ericsson has also adapted the 
cockpit avionics fit for export. New modes have been 
added to the South African aircraft, including a weather 
radar function not required in Sweden (but always present 
in the PS-05/A radar itself). Sweden typically has no heavy- 
cell storm activity, but conditions are very different in 
South Africa — one member of the Gripen evaluation team 
remembers “the heaviest hail storm I have ever seen right in 
the middle of summer!” — and so the SAAF’s software 
Edition has been adapted to meet such needs. 

It is in the area of flight control system (FCS) development 
that Gripen has come under the most unwelcome scrutiny. 
Two crashes, in 1989 and 1993, were both directly attributable 
to flaws in the aircraft’s FCS. Although no one was seriously 
hurt in either incident, the crashes came close to killing the 
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Pitot head 
Vortex-generating 
strakes 

Glass-fibre radome 
Planar radar scanner 
Scanner tracking 
mechanism 

Radar mounting 
bulkhead 

ADF antenna 

Ericsson PS-05A 
multi-mode pulse- 
Doppler radar equipment 
racks 

Yaw vane 

Cockpit front pressure 
bulkhead 

Lower UHF antenna 
Incidence vane 
Electro-luminescent 
‘ormation lighting strips 
Rudder pedals, digital 
light control system 
nstrument panel, with 
triple Ericsson EP-17 CRT 
MFDs 

nstrument panel shroud 
Single-piece, frameless 
windscreen panel 
Hughes wide-angle 
head-up-display (HUD) 
Flight refuelling probe, 
as fitted to Batch 
Three/export aircraft 
Cockpit canopy, 
electrically actuated, 
hinged to port 

Canopy breaker 
miniature detonating 
cord (MDC) 

Starboard air intake 
Martin-Baker S10LS 
‘Zero-zero’ ejection seat 
Sloping cockpit rear 
pressure bulkhead 

Side mounted engine 
throttle lever, hands on 
throttle and stick 
(HOTAS) controls 

Port side console panel 
Cockpit section 
honeycomb skin panel 
Nosewheel door with 
taxiing light 
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Hydraulic retraction jack 
Twin-wheel nose 
undercarriage, aft 
retracting 

Hydraulic steering unit 
Cannon muzzle blast 
suppressor 

Port engine air intake 
Boundary layer 

splitter plate 


_ Air conditioning system 


heat exchanger 

intake duct 

Avionics equipment 
compartment, access via 
nosewheel bay 
Boundary layer spill duct 
Cockpit rear avionics 
equipment shelf 
Starboard canard 
foreplane 

UHF antenna 

Heat exchanger exhaust 
ducts 

Environmental control 
system equipment for 
cabin conditioning, 
pressurisation and 
equipment cooling 
Canard foreplane 
hydraulic actuator 
Foreplane hinge 
mounting trunnion 
Ventral cannon 
installation, offset 

to port 

Temperature probe 

Port navigation light 
Centreline external 

fuel tank 

Ammunition loading 
door 

Diagnostic and test 
equipment maintenance 
panels 

Formation lighting strips 
Port canard foreplane, 
carbon-fibre composite 
structure 
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Ammunition magazine 
Wing panel forward 
attachment pin joint 
Centre fuselage 
aluminium alloy frame 
structure 

Upper fuselage 
aerodynamic strakes 
VHF antenna 

Dorsal spine fairing 
TACAN antenna 

Bleed air and cable 
ducting 

Fuselage integral fuel 
tankage 

Hydraulic reservoir, dual 
system port and 
starboard 

Forged and machined 
wing attachment 
fuselage main frames 
Intake ducting 

Fuel transfer piping 
Engine compressor face 
IFF antenna 

Wing attachment 
carbon-fibre composite 
cover panel 

Starboard wing integral 
fuel tank 

Fuel feed and vent 
piping 

Pylon hardpoints 
Starboard weapons 
carriage 

Starboard stores pylons 
Two-segment leading- 
edge manoeuvring flap 
Combined wingtip RWR 
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Wingtip missile 
installation 

Rear position light, port 
and starboard 
Starboard outboard 
elevon 

Inboard elevon 

Inboard elevon actuator 
housing fairing 

Bleed air overpressure 
spill duct 

Formation lighting strips 
Automatic flight control 
system equipment 

Fin root attachment 
joints 

Rudder hydraulic 
actuator 

Carbon-fibre composite 
skin panelling with 
honeycomb substrate 
Flight control system 
dynamic pressure sensor 
head 

Forward RWR antenna 
ECM transmitting 
antenna 

Glass-fibre fin-tip 
antenna fairing 
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undercarriage is safely 
on the ground. This 
dumps lift and also 
provides two very 
efficient airbrakes. 
Gripen has two smaller 
airbrakes fitted to the 
rear of the fuselage and 
also uses nosewheel 
braking to stop within 
very short distances. 


UHF antenna 

Strobe light/anti- 
collision beacon 
Carbon-fibre composite 
rudder 

Variable-area 
afterburner nozzle 


Nozzle control actuators 101 Rear equipment bays, 
(three) port and starboard 
Port airbrake panel, open 102 Microturbo Auxiliary 
Airbrake hinge fairings Power Unit (APU) 
Airbrake hydraulic jack 103 Port inboard elevon 
Afterburner ducting hydraulic actuator 
Volvo Aero RM12 104 Airframe-mounted 
afterburning turbofan accessory equipment 
engine gearbox bay 
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Elevon carbon-fibre skin 
panelling with honeycomb 
substrate 

















































close-range air-to-air 
missile 








Gripen’s canards can be 
armed to automatically 
deploy downwards the 
instant the main 
undercarriage is safely 
on the ground. This 
dumps lift and also 
provides two very 
efficient airbrakes. 
Gripen has two smaller 
airbrakes fitted to the 
rear of the fuselage and 
also uses nosewheel 


braking to stop within 
very short distances. 
{F antenna 
robe light/anti- 
llision beacon 
irbon-fibre composite 
dder 
riable-area 
terburner nozzle 
zzle control actuators 101 Rear equipment bays, 
ree) port and starboard 
rt airbrake panel, open 102 Microturbo Auxiliary 
rbrake hinge fairings Power Unit (APU) 
rbrake hydraulic jack 103 Port inboard elevon 
terburner ducting hydraulic actuator 
Ivo Aero RM12 104 Airframe-mounted 
terburning turbofan accessory equipment 


gine gearbox bay 


Titanium wing root 
attachment fittings 

Port wing integral fuel tank 
Multi-spar wing panel 
primary structure with 
carbon-fibre skin panelling 
Port inboard elevon 

Elevon carbon-fibre skin 
panelling with honeycomb 
substrate 


Outboard elevon actuator in 
ventral fairing 

Port outboard elevon 

Port rear position light 

Rear quadrant RWR 
antenna 

Rb 74/AIM-9L Sidewinder, 
close-range air-to-air 
missile 





Wingtip missile launch rail 
Port forward oblique RWR 
antenna 

Port two-segment leading- 
edge manoeuvring flap 
Leading-edge flap carbon- 
fibre composite structure 
Outboard pylon hardpoint 
AIM-120 AMRAAM, 
medium-range air-to-air 
missile 

Missile launch rail 
Outboard stores pylon 

Port mainwheel 


Leading-edge flap 
powered-hinge actuator 
Inboard pylon hardpoint 
Mainwheel leg-mounted 
landing light 

Shock absorber main 
undercarriage leg strut 





Mainwheel leg pivot 
mounting 

Hydraulic retraction jack 
Leading-edge flap drive 
motor and torque shaft, 
interconnected port and 
starboard 

Mainwheel leg 
drag/breaker strut 

Port inboard stores pylon 
Mainwheel door, closed 
after cycling of 
undercarriage 

27-mm cannon ammunition 
Mauser BK27 cannon 
Starboard intake stores 
pylon 


Vinten Vicon 70 series 72C 
reconnaissance pod, 
optional fit for export 
aircraft 

MBB/DWS 39 sub-munition 
dispenser 

SAAB Rbs 15F anti-ship 
missile 

Rb 75/AGM-65 Maverick 
air-to-surface anti-armour 
missile 

Bofors M70 six-round 
rocket launcher 

135-mm rocket 


Denel Kukri V3, close-range 
air-to-air missile, South 
African export aircraft 

M71 121-kg (267-Ib) HE 
bomb 

Extended bomb fuse 











Advances in countermeasures 
Gripen can carry the CelsiusTech-developed BOL countermeasures dispense, in its wingtip missile launcher. A similar dual-purpose launcher has been 
developed for the AIM-9 on the F-14 (LAU-7/LAU-138) and for the LAU-127/128/129 family of AMRAAM launchers (as found on the F-15, for example). The 
BOL launchers can carry an advanced form of IR chaff that acts in a completely different way to conventional IR decoy flares. The chemically-initiated IR cha 
heats and expands on contact with the air, creating a large ‘heat volume’ that can cover a wide area and keep aircraft safe from IR-homing missiles for seve 
minutes. In tests conducted in the USA the IR chaff has reportedly proved to be “100 per cent successful.” A BOL launcher can carry up to 160 chaff packs 
providing sustained protection and freeing up other dispensers to carry flares, if required. The IR chaff was been developed by Celsius (now Saab), 

in association with US company Alloy Surfaces and Britain's Chemring Countermeasures. 







































BVR options 
Before the active-radar 
AIM-120 AMRAAM was 
selected as Gripen's BVR 
(beyond visual range) missile, 
no consideration was ever 
given to adding the AIM-7 
Sparrow or Sweden's existing 
Rb 71 Sky Flash missiles. It 
would be a straightforward 
matter to add a SARH-(semi- 
active radar-homing) missile, 
such as these, by fitting a 
separate target illuminator and 
transmitter in the aircraft. An 
active/SARH missile 
combination would make 
Gripen an even bigger threat in 
air-to-air engagements of 10 to 
15 miles, but it is a solution 
unlikely to ever be 
implemented. 
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EMP protection a priority 
Saab has invested a surprising amount of effort into 
making Gripen electro-magnetic pulse (EMP) resistant — 
a reflection of the future warfighting scenarios 
envisaged for the Gripen. EMP is an energy pulse, 
associated largely with nuclear weapons, that can 
damage and disable unshielded electronic equipment 
over a wide area. However, classified research is 
ongoing in several countries — including Sweden - into 
developing EMP effects from conventional sources. 
The US, in particular, is greatly concerned about the 
supply of such weapons and their use against its 
forces. In theory, EMP weapons can be produced by 
using conventional explosives to compress piezo- 
electric material, or an actual magnetic field. Swedish 
research shows that 90 per cent of the energy 
generated is below 100 Hz. As this is not in the realm 
of extreme high frequencies good shielding is possible 
“if you do your homework", according to one expert. 
Saab has developed Gripen to be resistant to multiple 
EMP bursts, against which most conventional aircraft 
are completely unprotected. The entire Swedish 
military communications net and the national telephone 
system is already hardened against the effects of EMP. 


Thrust-Vector Control (TVC) 

During the mid-1990s a serious research effort was launched to add 
vectored thrust control to a Gripen testbed. This programme 
foundered due to a lack of funds and is unlikely to be rekindled in the 
near future. TVC development thinking within Saab has now moved 
on to exploiting the technology for maximum combat effectiveness. 
Designers have asked the question ‘is it better to apply TVC to a 
14-tonne fighter or a 200-kg missile?’, and have decided that agile 
weapons are the way ahead. 
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New radio fit 
Early in 2000 Saab selected Germany's Rohde & Schwarz to provide a new set of tactical radios for 
the Gripen, replacing the existing Swedish radios and making the aircraft more interoperable. The 
Rohde & Schwarz Series 6000 compact UHF/VHF radios function in the 30 to 400 Mhz range and are 
compatible with HAVE QUICK I/Il, SECOS and SATURN encryption standards. 
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Hands-off gun runs 
For over 10 years Saab has had an auto-gun 
aiming function integrated into the JA 37 
Viggen autopilot and the same system is 
fully operational on the Gripen. The auto- 
aimer tracks a target and calculates the 
correct engagement range and deflection 
angles. Once the pilot open fires the radar 
tracks the course of the outgoing shells and 
takes over control of the aircraft to steer the 
gunfire onto the target. The system is 
extremely reliable and accurate and allows 
hands-off attacks to be made against 
targets at night or in bad weather. The 
system is absolutely unique and former 
Gripen test pilot Berndt Weimar remembers 
how, “two years ago FMV gave a 
presentation on the system to the annual 
Society of Experimental Test Pilots 
association in the US, and they didn't 
believe us — but I'd been using it for years.” 






Thrust-Vector Control (TVC) 
During the mid-1990s a serious research effort was launched to add 
vectored thrust control to a Gripen testbed. This programme 
foundered due to a lack of funds and is unlikely to be rekindled in the 
near future. TVC development thinking within Saab has now moved 
on to exploiting the technology for maximum combat effectiveness. 
Designers have asked the question ‘is it better to apply TVC to a 
14-tonne fighter or a 200-kg missile?’, and have decided that agile 
weapons are the way ahead. 


















This aircraft, 39154, is a Batch Two Gripen 
and was delivered to Flygvapnet in June 
1998. F7 Wing has two operational Gripen 
squadrons, Gustav Rod (Gustaf red, 1st 
squadron) and Gustav Bla (Gustaf blue, 2nd 
squadron). Aircraft with odd serial numbers 
have been allocated to Gustaf Rod and even 
numbers to Gustaf Bla - but there is no real 
way of distinguishing the ownership of 
individual Gripens. On Gripen units 
squadrons badges are worn only on the 
flying suits of the pilots. 








Armament configuration 
This Gripen is seen in a mixed attack/defence loadout with 
two BK 90 (DWS 39) glide weapons on the inboard wing 
pylons and Rb 99 (AIM-120) AMRAAMs on the outboard 
pylons. The wingtips hold Rb 74 (AIM-9) Sidewinders. The 
Sidewinder is due for replacement by the IRIS-T. 


programme and remain a painful memory at Saab today. 
One reason for this is that both incidents were very 
public. Another reason is the unspoken belief that one, 
perhaps both, of the incidents could have been avoided — 
though mishaps are a fact of life in the flight test process, 
and even a project as all-powerful as the F-22 is not 
immune from the hand of fate. But as one senior 
programme official reflected, “I would like to have flown 
the Viggen testbed, the ESS JAS, much earlier than we 
did. [By the time we got to Gripen, we] were trying to do 
too much too soon, largely for political reasons.” The 
Gripen team, right down to the individual test pilots, were 
under tremendous pressure to make rapid progress. The 
FBW system they were developing was a cutting edge 
one, and there was little or no relevant experience 
elsewhere on which to draw. Saab had to go it alone, but 
perhaps overestimated how much work would be 
involved and how much time it would take. 


Problem solving 

Former Chief Test Pilot Clas Jensen recalled events 
thus: “When we went around the world to look for other 
experience, we found there wasn’t any, so we took the 
lead. After the first crash, we reflew the software on 
Calspan’s testbed, recreated the incident and the problems 
were very obvious, but it was another 18 months before 
we were flying again. Saab rewrote the FCS and it worked 
well. We gained all the experience, so, after the second 
crash, everyone — Rafale, F-22, Eurofighter — wanted to 
come here and ask, ‘What happened?’ Surprise, surprise, 
Eurofighter’s first flight was delayed. Two years after the 
second crash, we could say we were happy. We identified 
a unique set of problems. The crashes have been attributed 
to PIOs (pilot-induced oscillations), but they were not 
classical PIOs because you lost control so quickly. By 
adding an intelligent, rate-limiting filter to the FCS and 
making other changes, we have built the best system of its 
kind anywhere. Today, the test envelope is cleared and 
proven. It is a totally carefree aircraft and we are totally 


happy with it. I could also add that we have explored 
some heavy-load, high-Alpha areas that other flight test 
programmes decided to ‘delete’ from their plans.” 

A handful of final points in the heavy-load, high-Alpha 
(and spin testing) flight programme remain to be cleared, 
and their validation is imminent. At the end of 1999 all 
Flygvapnet Gripens were flying with the R11.9 version of 
the FCS software, with Saab preparing to release R12. 
R11 was the serial release FCS version cleared for use after 
the 1993 incident (derived from the final P11.9 test and 
trials version). R11 incorporated all the Saab-developed 
input filters. Edition R12.4 will be the version released 
after all the spin and high-Alpha testing has been 
completed, a process which involved 415 FCS updates. In 
the course of the high-Alpha testing, the two black- 
painted ‘Black Beauty’ aircraft involved have been taken 
safely to over 100° Alpha. The manoeuvre load limiter is 
utterly safe and predictable up to 26° and higher. Once 
into the low 30s, the aircraft starts to lose some directional 
stability, but remains controllable. Minimum speed has 
been lowered to less than 100 kt (185 km/h; 115 mph) 
and turn rate has been improved by 20 per cent. After 
R12, the SAF will be issued with Edition R14, which will 
take the aircraft “away from the customer limits and closer 
to the actual limits,” according to one test pilot. R14 will 
also boost Gripen’s certified maximum take-off weight to 
14000 kg (30,864 Ib). 

Over the years, the make-up of Industri Gruppen JAS 
(IG JAS), the team of Swedish companies that developed 
and built Gripen, has changed considerably — almost out 
of recognition. When the contract for the JAS 39 was 
awarded, workshare was split between four partners: Saab- 
Scania 65 per cent, Ericsson 16 per cent, Volvo- 
Flygmotor 15 per cent and FFV Aerotech four per cent. 
In January 1990 Celsius AB was established through the 
merger of FFV Aerotech and Bofors. In 1994 Volvo- 
Flygmotor became Volvo Aero when Ford acquired the 
car business and the company was reorganised. Volvo 
Aero remains a wholly-owned subsidiary of AB Volvo. 





On 3 December 
1999, after 13 
months of supplier 
negotiations, South 
Africa signed a 
massive $5 billion 
defence acquisition 
plan that delivered 
the first export 
orders for the Saab- 
BAE Gripen. The 
Gripen order was 
first announced at 
the DEXSA defence 
exhibition held in 
South Africa in 
November 1998. 
DEXSA ’98 was 
attended by two 
Swedish Air Force 
Gripens (above) 
that toured the 
country and visited 
several military air 
bases. After Saab- 
BAE was selected as 
the SAAF’s 
‘preferred bidder’ 
the entire new 
equipment deal 
went through a 
lengthy round of 
negotiations to 
lower the cost. This 
led to the final 
agreement for a first 
batch of nine two- 
seat Gripens and 12 
Hawk 100s, to be 
followed bya 
second batch of 19 
single-seat Gripens 
and 12 Hawks. 
Gripen deliveries 
will begin in 2007 
and should be 
completed by 2012. 
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Sweden uses the older 
TV-guided versions of 
the Maverick, the 
original AGM-65A and 
the improved ‘scene 
mag’ AGM-65B. The 
latter has a zoom 
function that allows 
targets to be acquired at 
twice the range of the 
AGM.-65A. In Flygvapnet 
service both missiles 
are designated Rb 75. 


To attack wide-area 
targets, such as 
armoured formations, 
invasion beach heads 
and enemy logistics 
facilities, Sweden 
developed a version of 
the DASA DWS 24 stand- 
off dispenser weapon, 
dubbed DWS 39. The 
weapon has the service 
designation BK 90 
(Bombkapsel m/90) and 
has been named 
Mjolner, after Thor’s 
hammer - which the 
Norse god could throw 
hard, far and accurately 
against his enemies. 
This aircraft is carrying 
a newly adopted 
configuration of two 
Sidewinders, two 
AMRAAMs and two 

BK 90s. Depending on 
the speed and altitude 
from which it is 
launched, and the 
selected attack profile 
and TFR requirements, . 
the BK 90 has a range of 
between 5 and 10 km 
(3.1 and 6.2 miles). The 
weapon can be used ina 
planned attack mode, 
against known target 
co-ordinates, which are 
input via Gripen’s PLA 
computerised mission 
planning system. An 
unplanned attack can be 
conducted visually, 
using a ‘football field’ 
symbol viewed in 
perspective on the HUD, 
to show the coverage of 
the bomblets on the 
ground (ora radar fix 
against the target to 
automate the attack). 
The BK 90 can be 
launched from as low as 
50 m (164 ft) and has 
been described by one 
pilot as “a great weapon 
to sort out airborne 
troops with.” 
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Gripen weapons carriage trials began almost 
immediately after the first flight in 1988. From 
the outset several external store combinations 
were used as baseline fits, during rig and 
simulator tests. These loads were essential for 
representative flutter, performance, handling 
quality, load and stress tests. Actual weapons 
firing and development tests began in 1991. 


AIM-9L Sidewinder (Rb 74) 

The very first weapon test on a Gripen was an 
Rb 74 separation firing from 39-2, performed in 
1991. The Sidewinder clearance programme 
was finished in 1995. 


AIM-9J Sidewinder (Rb 24) 

In parallel with the AIM-9L programme there 
was an AIM-9J programme. Stocks of these 
older missiles were reserved for live firing tests 
that did not justify the expenditure of the more 
expensive and capable AIM-9L (Rb 74). 


Bk 27 20-mm cannon 
Gun tests began with a period of ground-firing 

by 39-5. The first firing in the air was performed 
in 1992 by 39-3. The gun was cleared in 1993. 
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Fuel drop tanks 

The integration programme for the drop tanks 
was planned in two stages. The first used older, 
smaller tanks already in service, while the 
second called for the development of a new 
larger fuel tank specifically for the Gripen. The 
small tanks could be carried on the centreline 
station in addition to both outboard and inboard 
wing-stations. The larger tanks would fit only on 
the centreline and inboard stations. 

The clearance programme started in 1992 by 
jettison of a big empty tank from the centreline 
station. The test programme with the smaller 
tanks began in 1993 with the jettison of an 
empty store from the centreline station. The 
‘big tank’ programme was cleared for service in 
1994. Both fuel tanks are now in operational 
service. 


Rbs 15F 

The Rbs 15 is a large and heavy missile that can 
be carried only on the inboard wing-station. The 
clearance programme started in 1993 with the 
first release from an aircraft. Ros 15 was 
cleared for operational use on Gripen in 1997. 








AGM-65A/B Maverick (Rb 75) 
Maverick separation tests started in 1993. The 
weapon was cleared for operational use in 1997. 


DWS 39 (BK 90) 

Integration of the DWS 39 stand-off weapons 
dispenser began with the first stores jettison 

test in 1992. The programme was finalised in 

1995 and DWS 39 was cleared for operational 
use in 1997. 


ARAK 70 70-mm rockets 

The ARAK 70 rocket pod is a weapon system 
used on earlier Swedish aircraft. A clearance 
programme for Gripen was started in August 
1992 and the system was released to service in 
late 1996. 


AIM-120B AMRAAM (Rb 99) 

Integration of the AIM-120B on Gripen was a 
late separate order from FMV and the 
programme started in 1996. System integration 
flights started in 1997 and the programme was 
finalised in 1999. AIM-120B was cleared for 
service in the Swedish air force in mid-1999. 


Of more importance to Gripen was the emergence of a 
partnership between Saab and British Aerospace for Gripen 
export sales. During the 1995 Paris air show, on 12 June, 
Saab and BAe announced a joint venture for the marketing, 
adaptation, manufacture and support of Gripen on the 
export market. This arrangement was formalised in 
November 1995 when Saab-BAe Gripen AB was established 
as a joint venture company. The first practical results of the 
partnership came in January 1996, when BAe’s Brough 
facility began to build Gripen main landing gear units. Later 
that year, Paul Hopkins (then BAe’s Deputy Chief Pilot) 
became the first British pilot to fly the aircraft. In August 
1996 the export guarantee bodies of the UK and Swedish 
governments agreed to support and finance third-party 
Gripen sales. As the links between Saab and BAe developed, 
it became almost inevitable that the two would establish an 
even closer relationship — especially against the background 


of growing industry consolidation in Europe. In June 1998 
came one of the first and most important steps in this 
European consolidation process — the acquisition of 35 per 
cent of Saab AB by BAe. Saab, in turn, became an element 
of the newly-established BAE Systems when BAe merged 
with GEC-Marconi in November 1999. 

Also, in November 1999 Saab announced its intention to 
acquire its IG JAS partner Celsius AB, establishing the 
largest Nordic defence consortium. Swedish government 
and EU approval was obtained in February 2000 and the 
effective take-over was finalised on 8 March 2000. The 
expanded company will be divided into six business areas: 
Infomantics, Aerospace, Dynamics, Technical Support and 
Services, Space and Aviation Services. Gripen operations 
will be the most important task of the Aerospace division. 
Once the new company structure is settled, Saab will 
relaunch itself as ‘new Saab’ later in 2000. 
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Ericsson Saab Avionics AB was established as a 50/50 
joint venture between the two IG JAS partners in January 
1997. Today, Ericsson holds a 49.9 per cent stake after the 
‘golden share’ was passed to Saab on 1 January 1999. ESA is 
an entity distinct from Ericsson Microwave, which has its 
own involvement in the Gripen. ESA is responsible for the 
radar and IFF, cockpit displays, EW system and the future 
tactical reconnaissance system. Although on paper Eric- 
sson’s percentage share of Gripen is smaller than Saab’s, the 
role of the Swedish electronics giant in making Gripen live 
up to its fourth-generation credentials has been the corner- 
stone of the programme. Most of the Gripen’s growth 
potential lies around the mastering of new (digital) systems, 
and this is the driving force behind its operational concept. 


Air combat and AMRAAM 


One such area that has seen substantial development is 
the Gripen’s AMRAAM integration, a key component of 
its warfighting capability. The AMRAAM (advanced 
medium-range air-to-air missile) has now been integrated 
into several platforms, in the US and elsewhere. The operation 
of the weapon, and the technology behind it, are one of the 
most closely guarded secrets in the combat aircraft business 
— but it is the real-world integration of the missile into a 
platform, and not the brochure performance of missiles or 
radars, that makes the AMRAAM truly effective. For 
example, anecdotal evidence from the RAF’s Tornado 
F.Mk 3 fleet suggests that the integration of the AMRAAM 
as part of the CSP upgrade has been less than impressive, 
with some pilots even claiming that their original semi- 
active radar homing SkyFlash missiles are more effective in 
certain circumstances. Similar doubts have not been raised 
about the capability of the AMRAAM on Royal Navy Sea 
Harrier FA.Mk 2s, whose Blue Vixen radar shares some 
technology with the Gripen’s PS-05/A. However, Swedish 
pilots who also used a version of the BAe SkyFlash on the 
JA 37 Jakt-Viggens are unanimous in their praise for the 
AMRAAM (while equally aware of its shortcomings). They 
are in no doubt that the integration of the AMRAAM into 
Gripen (and Sweden’s upgraded JA 37 Mod Ds) has been 
successful and highly effective. 

Torsten Ohman explains, “Beyond visual range fighting 
is a dynamic environment, conducted at high speed and 
high altitude. You must always work on the assumption 
that your enemy has the same weapon as you do, so this is 

















where Gripen’s display symbology and MMI becomes so 
important. My RWR should be telling me what the target is. 
My symbology must always keep me updated on our 
relative positions and the position of the target within my 
radar gimbal limits. The symbology has to constantly 
update my maximum firing range, and his. All the time, the 
system is providing steering cues to keep the target on the 
beam, but still inside the parameters for an AMRAAM shot 
—and it’s fully operational and it really works.” 

The FMV announced the Swedish AIM-120 AMRAAM 
order, for an initial batch of 100 missiles, in August 1994, 
Deliveries of these weapons began in January 1998. From 
the outset, the Gripen had been designed to be 
AMRAAM-compatible and contacts between Swedish 
industry and the US government ensured that essential 
systems, such as the Ericsson PS-05/A radar, would function 
with the active-radar homing AAMs. Integration began 
with simple pylon flutter and general stability testing, 
followed by hardware and software integration testing. The 
first test firing was made over the RFN Vidsel test range in 
northern Sweden, in 1998. The first live launch was a 
separation and motor test, but the second test moved 


Top: In Swedish service 
the AIM-120B AMRAAM 
is the Rb 99 (Rb, Robot - 
missile). 


Above: This display 
shows most of the 
weapons currently 
available for Flygvapnet 
Gripens. It includes 

Rb 74 Sidewinders, 

Rb 99 AMRAAMs, Rb 75 
Mavericks, Rbs 15F anti- 
ship missiles, BK 90 
dispensers and 27-mm 
shells for the Mauser 
BK 27 cannon. 


Below: Sweden has the 
luxury of a large, 
instrumented weapons 
range at Vidsel, which is 
located far away from 
any major population 
centres. All live-fire 
testing, such as this 1997 
Rb 75 Maverick shot, is 
conducted there. 














Swedish expertise in ship killing comes from necessity. 
During the Cold War years, invasion by sea was the most 
serious threat facing Sweden, with only the narrow waters 
of the Baltic separating it from Warsaw Pact nations. 
Sweden built up one of the most comprehensive and 
effective coastal defence networks ever seen, with layers 
of land, sea and air forces. Among these units, the air 
force had a key role in finding and blunting the approach of 
any large amphibious assault fleet. 

The waters off southern Sweden are littered with 
24,000 islands, which make fighting any seaborne invasion 
force all the more difficult. As a result, Sweden became 
adept at building smart and agile anti-ship missiles, with 
the range, countermeasures resistance and seeker 
technology needed to kill the largest targets under the 
most difficult conditions. The ultimate evolution of these 
weapons is the Saab Dynamics Rbs 15F, which is 
operational in land-, sea- and air-launched versions. 

The Rbs 15F is designed to attack ships close to land, 
even landing ships or surface-effect vehicles actually on 
and, using a sophisticated radar seeker to discriminate 
targets on a crowded surface and avoid countermeasures. 
This does not mean that that the Rbs 15F is a short-range 
weapon. The missile has a straight line range of over 200 km 
(125 miles), with eight times the area coverage of an 
MM40 Exocet and two-and-a-half times that of the 
Harpoon Block 1C. The Rbs 15F uses this reach to fly 
complicated attack profiles, skimming around targets to 
attack from the rear or setting up a ‘deliberate miss’ — by 
seeming to aim for one ship but then breaking off at the 
last minute to kill the intended target. The Rbs 15F can be 
programmed to fly over and around islands and other 
obstacles to hide its approach. The autopilot has a huge 
capacity to store waypoints (or targets) and in one live 
Swedish test a missile was programmed to aim for, but fly 
over, three ‘targets’ and only engage the fourth. 




































Rbs 15F: Saab’s ship killer 


Rbs 15F’s range is so 
great that if fired from 
the Swedish coastline it 
can seal off the entire 
Baltic Sea and destroy 
targets leaving port ‘on 
the other side’. One third 
of the missile’s total 
weight is taken up by its 
warhead. 


Using their datalinks, individual Gripens can set up 
multiple attacks by selecting a desired ‘time on target’, 
then launching their missiles and letting them sort out the 
correct attack profile. In a typical four-ship attack, the 
Gripen flight leader can image the targets and then datalink 
the target solution to the rest of the formation, who are 
then free to make independent attacks all to the same plan. 

Saab is the only manufacturer in the world that builds 
anti-ship missiles and shipboard self-defence systems and 
fire control. It therefore has immense insight into the 
strengths and weaknesses of seekers and jammers. After 
launch, an Rbs 15F is designed to get as low as possible 
as quickly as possible, and flies a step-down sea-skimming 
profile, with sea-state adaptation. Being a subsonic 
missile, the Rbs 15F has a much lower cruise altitude and 
a much lower IR signature than a supersonic missile, 
which is of critical importance against modern ship 
defences. Its lower velocity also give the Rbs 15F far more 
opportunity to re-attack a missed target and to fly complex 
evolutions in its attack profile. The weapon is not exactly 
slow - it flies at a speed of 300 m (985 ft) per second — 
covering 1 km (0.62 miles) every three seconds. The 
missile has a very low RCS and the only warning of its 
approach should be when the seeker (briefly) goes active 


for terminal guidance. The radar operates in the high 
Ku-band, using a unique frequency and a narrow 
bandwidth. The seeker is non-predictable frequency-agile 
and uses a ‘jittered’ PRF, making it highly resistant to 
detection and jamming. The Rbs 15F also has a home-on- 
jam function and its high-powered monopulse radar can 
burn through jamming, if required. Target recognition 
algorithms in the signal processor can determine the 
difference between a ship and deployed countermeasures. 

The Rbs 15F is completely ‘fire and forget’. It is 
powered by a turbojet engine and so is easy to fire at low 
altitudes, unlike rocket-powered missiles. This propulsion 
solution means the missile is large, but also supremely 
reliable. Missiles which have been left, fully fuelled, in their 
storage canisters have been successfully fired after 15 
years ‘on the shelf’. The air-launched missile weighs 600 kg 
(1,322 Ib) and on a HI-LO-HI profile a Gripen has a combat 
radius of 500 km (310 miles) with two weapons. Despite 
the missile’s large size, pilots who have flown with the 
weapon say the aircraft handles “as if they were not 
there”. As part of a future Swedish land attack 
requirement (post-2004), Saab Dynamics is developing a 
version of the missile with a new warhead and a dual- 
mode LPI radar and imaging infra-red seeker. 

















These two Batch One 
aircraft are both 
carrying Bofors Arak 70 
rocket pods. The 70-mm 
rocket pods were a 
common sight on early 
trials aircraft, but they 
are no longer included 
in the operational 
inventory. While they 
might have some uses 
in ‘show of force’ peace- 
keeping operations, 
rockets are far from 
being smart weapons 
and fit uncomfortably 
within the Gripen 
‘philosophy’. For the 
same reason Sweden 
has never actually 
qualified free-fall bombs 
on Gripen. The reason 
for this somewhat 
shortsighted decision 
was Gripen’s priority air 
defence role and the 
very specific attack 
missions foreseen for 
the aircraft. Swedish 
operations would have 
demanded smart 
weapons like 

Rbs 15F and BK 90 - 
which were also always 
viewed as ‘defensive’ 
rather than ‘offensive’ 
armament. Now that 
priorities have changed, 
and funding is on line to 
meet those priorities, 
Gripen’s future warloads 
will be greatly expanded. 
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straight into a high-g launch environment. Since then, there 
have been five or six test firings from Gripens and upgraded 
JA 37 Mod Ds, with considerable crossover between the 
two programmes. Launches with live seekers have been 
conducted against Rb 06 drone targets. Swedish AMRAAM 
test firings were the first to be conducted outside the US 
and are another measure of the good relationship between 
Sweden and the US authorities in this respect. 

Software updates have continued to improve the 
Gripen’s AMRAAM employment capability by adding new 
display symbology, improving the MMI and expanding its 
BVR modes. The Gripen operational trials unit, TU-39, 
has had substantial input in this process, along with Saab’s 
own test pilots. Improvements have also been made to the 
radar, adding different waveforms, which are crucial to the 
mid-course guidance phases of am AMRAAM engagement. 
Ericsson has modified the existing AMRAAM datalink set-up, 
incorporating advanced ECCM features from its long 
experience in that field. Gripen is capable of conducting 
multiple AMRAAM engagements against four targets — the 


maximum number of missiles the aircraft is currently 
cleared to carry. The PS-05/A radar can carry out priority 
track-while-scan (TWS) function on four targets, while 
maintaining a TWS lock on another 10. In the future, a 
twin AMRAAM launcher may be added on pylon station 6. 


Datalink dominance 

Central to Gripen’s warfighting capability is its Tactical 
Information Datalink System. The importance of this tech- 
nology cannot be overstated. In BVR (beyond visual range) 
combat, where information and situational awareness are 
the keys to success, a datalink system gives the aircraft using 
it unrivalled battlespace awareness. In a Gripen formation 
each aircraft instantly knows what the others are seeing, 
what the others are doing — and what they are going to do 
next. Each aircraft has access to the radar and sensor data of 
the others, allowing a small number of aircraft to defend a 
wide area. The system is immune from disruption and 
jamming, and allows pilots not only to stay ahead in the 
information war, but to win it. 











Modern digital datalinks are now thought of as a ‘great 
idea’ and something that most air forces would like to have. 
They have become one of the great buzzwords in current 
air power theory. Their importance is understood and their 
benefits are clear. Having all your aircraft using a seamless 
data network, which is tied in with command units on the 
ground and other airborne resources like AEW or Sigint 
platforms, is a war-winning combination. Yet the fact is 
that only a few air forces have made steps to introduce 
datalink technology on any meaningful level, and these 
steps have been very limited. In Johan Lehander’s view, 
“Everyone has a “datalink’, but they don’t send any data on 
them. We recognise how to manage and use data.” 

NATO has a baseline common datalink system, dubbed 
Link 16, which operates alongside the older Link 11 
system. Another US-led system, JTIDS (Joint Tactical 
Information Distribution System), is similar to Link 16 and 
is in limited service, chiefly as a link between AWACS and 
a handful of suitably-modified USAF F-15Cs. JTIDS is also 
used by the RAF, but the British system is not the same as 
the US system and, again, is fitted to only a few aircraft. 
JTIDS and Link 16 are command-driven systems, used 
largely to tell other aircraft what to do. They do not allow 
for the free flow of information between platforms, they are 
limited in the type of data they can handle and, by comparison 
to the Swedish system, their basic data exchange rates are 
painfully slow. Among NATO forces the implementation 
of datalink technology had become bogged down by the 
usual NATO problems of a lack of standardisation (the 
much trumpeted ‘NATO standards’ rarely exist in the real 





world), a lack of cohesive planning and a lack of funding. 
Outside the NATO block, only Israel has made any mean- 
ingful steps towards significant datalink development, but it 
is still a newcomer in the field and little is known about the 
actual systems in use. 

Against this background, the advances made in Sweden 
are nothing short of stellar. Datalinks are operational in 
every front-line Swedish aircraft, and used as a matter of 
course. Although the datalink’s very existence was once a 
national military secret, Swedish pilots think of, and use, 
‘the link’ (as it is universally known) as a fundamental piece 
of mission equipment. When discussing fighter operations, 
it is difficult for them to talk of the link as a stand-alone 
item. It is so thoroughly integrated into their way of flying 
and fighting that they express genuine miystification that 
anyone can survive without it. 


Gripen’s ‘fighter link’ 

The ultimate evolution of the Swedish link technology 
can be found in the Tactical Information Data Link System 
(TIDLS) fitted to Gripen. TIDLS is an extension of the 
proven ‘fighter link’ system deployed with the JA 37 
Viggen in the 1980s (see sidebar for a fuller description of 
Sweden’s datalink development). The system is in service in 
Swedish JAS 39A and JAS 39B aircraft and is fully available 
for export through the Saab-BAE partnership. The Gripen’s 
link has two elements — a (two-way) air-to-ground connection 
and an air-to-air connection with other aircraft. Up to four 
aircraft can be active (transmitting) on the datalink at any 
one time and an unlimited number can be passive, 








Recognising the need to 
be ready for active 
deployments outside 
Sweden, in 1999 
Flygvapnet launched its 
first major international 
peace-keeping 
operations exercise. 
Aircraft simulated SEAD 
and air-to-air refuelling 
activities, in anticipation 
of the real thing. 
Sweden’s newly- 
modified SK 37E Viggens 
already have ‘soft kill’ 
SEAD capability, using 
their onboard jamming 
systems, but Sweden 
knows that full SEAD 
and dedicated weapons 
delivery capability is a 
‘must have’ for any 
deployed operations. 
Acquiring that capability 
is a question of funding. 
According to General 
Jan Jonsson, the 
Inspector General 
(Commander-in Chief) 
of the Swedish Air Force, 
“we are a few 
government decisions 
away from getting that 
money, but we want to 
be able to go in 2006/07.” 
The development of 
Sweden’s advanced two- 
seat Gripens will also 
play a crucial part in this 
process. 


Carrying full fuel and an 
air-to-air weapons load, a 
Gripen will reach 33,000 
ft (10000 m) less than 
two minutes from brake 
release. To climb to 
46,000 ft (14000 m) 
requires just another 60 
seconds. At low altitude 
Gripen is fully 
supersonic, with a 
maximum speed of Mach 
1.15. Still at low altitude, 
the aircraft needs 
approximately 30 
seconds to accelerate 
from Mach 0.5 to Mach 
1.1. At high altitude the 
Gripen has been flown to 
Mach 2.0. 
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One reason why Gripen 
is a smaller aircraft than 
its peers was the need to 
fit into Sweden’s road- 
base system. The Viggen 
was the world’s first 
true short-strip combat 
aircraft, operating from 
concealed runways a 
maximum of 800 m 
(2,624 ft) long and just 

9 m (29% ft) wide. The 
Gripen design refined 
the Viggen approach, It 
has no thrust reversers, 
saving 100 kg (220 Ib) in 
weight, and uses only its 
canards and nosewheel 
braking to stop safely in 
all conditions. 
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receiving data from other sources. According to one air 
force source, TIDLS has a range of 500 km (310 miles) in 
the air, and this can be extended by using intermediate 
aircraft as relay platforms. Extensive testing has shown the 
system to be unjammable. One senior Flygvapnet test pilot 
remarked, “The only way we could degrade the link was 
by positioning a jamming aircraft right between the two 
Gripens on the link, and that is an impossible tactic to 
sustain. Even in that situation, we could see that the system 
was under attack but it remained operational and effective.” 
After his first encounter with Gripen and its fighter link, 
one 25-year AJ 37 Viggen veteran remarked, “I have been 
blind for 25 years.” 

Today, the uses of the datalink are limited only by one’s 
imagination. As its most basic function the link can transmit 
radar, sensor and aircraft status data to anywhere on the 
current command and control chain, or to any other 





Gripens. Data can be exchanged with Flygvapnet’s S 101B 
Argus AEW aircraft, which uses the same Ericsson PS-890 
ERIEYE radar as Brazil’s new R-99A (EMB-145 
AEW&C) aircraft — and those ordered by Greece. Gripen, 
ERIEYE and all their associated electronic systems were 
designed to work with each other from the very beginning. 
Using ERIEYE’s radar, a much large air picture can be 
datalinked to a Gripen or a formation of Gripens, increasing 
their combat reach. To send data on the link all the pilot 
has to do is select the appropriate radio channel (which will 
inevitably be pre-set by the mission planning system) and 
transmit. An airborne Gripen can datalink real-time combat 
information straight into the cockpit of another aircraft 
being rearmed and refuelled on the ground. The pilot of 
that aircraft will thus be fully briefed on the current tactical 
situation and the status of the rest of his squadron before he 
ever leaves the ground to rejoin the fight. 


Volvo Aero RM12 engine 





When looking for an engine to power the Gripen, Sweden 
decided to adopt outside technology to save time and 
money. The new powerplant needed to provide high 
acceleration and maximum speed, low drag, and permit a 
low landing speed with good ground handling. The JAS 
designers settled on the General Electric F404. Gripen’s 
Volvo RM12 engine is a two-shaft augmented low bypass 
ratio turbofan, based on the F404, but with several 
important changes. As the F404 was designed for a twin- 
engined configuration (in the F/A-18), Volvo had to boost 
its power output and increase single-engined safety 
characteristics for the Gripen. 

In 1982 Volvo bought a licence for the engine from GE 
and set about redesigning it. The fan was completely 
revised and is now unique to the Swedish engine. The 
F404's maximum thrust rating was in the 72-kN (16,200-Ib) 
class and Volvo pushed this by 15 per cent, to roughly 80 kN 
(18,000 Ib). Volvo adopted more modern materials that 
could run at higher temperatures, but still preserve overall 
engine life. The F404's engine case was originally built 
from titanium but, after a spate of titanium fires in US 
Navy service, Volvo switched to a steel alloy casing. The 
fan inlet was widened by 10 per cent, to incorporate 18 
instead of 15 inlet vanes, and all fan stages were 
redesigned to be stiffer and more resistant to birdstrikes. 














The RM122 engine is fully modular, with seven 
sections: fan, compressor, high-pressure (HP) 
turbine, low-pressure (LP) turbine, afterburner, 
combustor and the auxiliary gearbox. 


Overall, about 50 per cent of the engine has been 
redesigned. Workshare between Volvo and its sub- 
contractors (which include GE) is about 60:40. GE still 
provides all the external engine accessories, fuel controls 
and pumps, exhaust nozzles, vane guides, alternator, 
exciter and all the blades. General Electric has adopted 
some of Volvo's revised designs in its own F414 engine 
for the Super Hornet, including a revised fan layout and the 
connection between the LP shaft and the second stage of 
the fan. The RM12 has been at the centre of export 
restriction queries that have been raised against the 
Gripen, with the suggestion that the US can block the 
export of the aircraft because the engine is essentially US- 
sourced. Volvo Aero states categorically that the RM12 is 
fully exportable to all the current export campaign countries. 

The RM12 encountered several well-publicised early 
problems, which have now all been solved. These included 
flutter and vibrations which led to a redesign of the fan and 
compressor'’s third stage. Flight testing was further halted 
by cracked blades in the LP turbine, a problem traced to 
resonance caused by a ‘cold stroke’ in the compressor 
blade frequency. Volvo also had to deal with an 
unexpected difficulty caused by the preservative liquid 
used to protect components in transit, which was 
discovered to be actually harming the materials. 

The specification for the Gripen contained 31 precise 
mission profiles which the engine/airframe combination 
had to be capable of meeting without exception — and the 
Gripen/RM12 did so. According to Volvo, the RM12 today 
meets all and exceeds most Flygvapnet operational 
specifications. The SAF maintains three priority aircraft and 
six engines that it uses to lead the fleet; these engines fly 
400 hours per year and are then returned to Volvo for 
inspection. Typical service engines fly about 130-150 hours 

















each year. The highest-timed Gripen engine has over 600 
hours and not one mechanical flaw has yet been detected. 

The RM12 was designed to maximise ease of 
maintenance. Nearly all the engine accessories are under 
the engine so all the LRUs can be changed easily by ground 
crew. There are just 10 connections between the engine 
and the airframe (including all fuel lines, electrical cabling, 
the throttle, engine mounting and the inlet seal) and a 
three-man team can change an engine in 50 minutes. The 
RM12 requires just 20 per cent of the maintenance man 
hours demanded by the Viggen’s RM8 engine. Fuel 
consumption at full throttle has dropped from 8.2 kg/sec 
(18 lb/sec) in the RM8 to 4.2 kg/sec (9.25 |b/sec) in the RM12. 

The RM12 still has growth potential. Excess power 
capacity has been held back in SAF service to extend the 
service life, and of the 10 per cent capacity growth in the 
inlet, only 6 per cent is currently used. To replace the 
digital engine control (DEC) currently fitted to the RM12 
(which combines hydro-mechanical and electronic 
components), FMV has funded the development of a 
FADEC (Full-Authority Digital Engine Control) for the 
engine. The FADEC will be introduced on late production 
Batch Two aircraft and will be refitted to all Swedish 
Gripens. The first FADEC flight trials were undertaken by 
development aircraft 39101 in November/December 1999. 

Sweden has ordered 224 RM12s, and by the end of 
1999 Volvo had delivered 100 production-standard 
engines. Prior to that, 12 test units were supplied. To date, 
the RM12 has accumulated 22,000 running hours, with 
8,000 flight hours and 6,500 ‘on the bench’. Volvo is 
continuing to built 18 per year, matching Gripen 
production. Volvo's Trollhatten facility has the capability to 
build up to 25 engines per year, if required. The RM12 
production line there still operates in a bomb-proof facility 
30 m (98 ft) underground, a relic of Sweden's Cold War 
defence planning. Most of Sweden's military industry had 
similar underground factories to continue supplying spares 
and equipment in time of war, but Volvo's is the only one 
that remains in everyday use. 
































The multi-role Gripen’s datalink functions are now fully 
applicable to attack missions. As in the air-to-air role, target 
data can be uplinked to aircraft from the ground and attack 
profiles can be set up and then linked to all aircraft at the 
flick of a switch. Reconnaissance aircraft returning from a 
target, or other aircraft which spot a target of opportunity 
while on another mission, can relay precise targeting infor- 
mation directly to Gripens in the air or on the ground. In 
this way, quick, accurate strikes can be launched before the 
target ‘spotters’ are ever back at base. The real-time 
targeting and reconnaissance capability of the link, using 
just the Gripen’s own radar and no other specialist equip- 
ment, should not be underestimated. One member of the 
SAF team that took part in a Chilean air force evaluation of 
Gripen remembered how impressed his hosts were with a 
straightforward demonstration of the aircraft’s skills. He 
remembered, “We were at Antafagosta and we dispatched 
one of our aircraft to the Peruvian border to datalink back 
its radar picture. We turned to the senior Chilean military 
people there and said, ‘OK, this is what’s happening in Peru 
right now.’ They were astonished, any scepticism over our 
new technology vanished, and they wanted to know more.” 


Saab can offer export customers three levels of datalink 
functionality: connecting just individual Gripens, 
connecting the Gripens with AEW&C platforms, or inte- 
grating a complete air and ground network — as found in 
Sweden. Berndt Weimar, a former JA 37 squadron 
commander, Viggen test pilot and now a key figure in the 
Gripen sales and marketing team, commented, “When we 
show people what our aircraft can do, it almost frightens 
them, because they have never seen anything like it before. 
Also, many potential customers have no real existing 
infrastructure and investing in a NATO-style F-16 operation 
is a huge investment for them. Gripen offers simple and 
cheap basing capability, with huge operational capabilities.” 


Adding combat power 
In air-to-air combat, the datalink allows aircraft to take 
advantage of Gripen’s excellent radar and its inherent 


stealthiness. Nowhere is this more apparent than in the 
BVR (beyond visual range) arena. With air battles being 
fought at longer and longer ranges, the concept of ‘first 
look, first shot, first kill’ applies to everyone. Gripen’s 
datalink allows teams of defending aircraft to categorise, 
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It takes a Flygvapnet 
turnaround team 10 
minutes to rearm and 
refuel an air defence 
Gripen, while standing 
on the side of a road 
(above inset). To send 
the aircraft back out 
with an attack load 
takes a couple of 
minutes longer (above). 
Every such turnaround 
team is made up of just 
six personnel - one 
officer/technician and 
five conscripts, each of 
whom receives just a 
few month’s basic 
training. The crews use 
special trucks, fitted out 
with everything they 
might need, to drive 
through the trees to 
each aircraft’s hide. The 
runways and dispersals 
are linked by several 
different roads and 
taxiways, so if some of 
the operational area is 
attacked and cut off 
there is always another 
way through. Weapons 
and fuel are carefully 
stockpiled and 
distributed (left). Each 
Flygvapnet wing runs 
regular roadbase 
exercises, typically 
using facilities on or 
near the base. At F7 
Wing, Satendas, this can 
(almost) lead to Gripens 
operating out of front 
gardens (below). 





The two-seater is 
arguably the better 
looking of the Gripen 
variants, as its stretched 
forward fuselage bulks 
out the airframe a little 
more, It certainly lacks 
none of the JAS 39A’s 
combat capability 
(though no gun is 
fitted). Sweden will use 
its Batch Three two- 
seaters chiefly as 
dedicated combat 
aircraft, for high- 
workload missions. 


Above: 39800, the 
prototype JAS 39B, is 
Sweden’s ‘extra Gripen’. 
It sits outside the Batch 
Two and Batch Three 
two-seater orders (for 
two lots of 14 aircraft) 
and so Saab will 
ultimately build 29 

JAS 39B/Ds. 


Above right: When it 
began flying for 
Flygvapnet, the first 
production JAS 39B, 
39801, adopted a new ‘70’ 
fin code. ‘70’ codes have 
traditionally been 
applied to trainers in 
Swedish Air Force 
service and so F7 
painted up 39801 to 
follow suit (and lay 
claim to their new 
aircraft). As part of the 
new markings scheme 
being adopted by 
Swedish Gripens (which 
will see them lose all 
forms of unit identity), 
the two-seaters will be 
coded 801 to 828 and so 
‘70’ will eventually 
disappear. 





JAS 39B and the two-seat Gripen 





To accommodate its second cockpit, the 
two-seat JAS 39B has a forward fuselage plug 


of 14.755 m (48 ft 5 in). The port-side 
Bk 27 cannon of the JAS 39A has been 
deleted, the cockpit canopy has been extended 
and a revised ventral air scoop feeds the 
environmental contro! system. Fuel load is 
slightly less than on the single-seat aircraft. 
Fourteen JAS 39Bs were ordered as part of 
Batch Two, with another 14 aircraft included in 
Batch Three. The high number of Batch Three 
two-seaters points to an expanded role for 
these aircraft within Flygvapnet. The Gripen 
training system is so highly evolved and so 
reliant on simulation and computer aids, that 
extra training aircraft are simply not needed. 


of 65.5 cm (2 ft 1% in), giving it an overall length 





Instead, these aircraft will have a mission- 
specific role. Saab has referred to them as 
being suitable for ‘on-scene commanders’, but 
they would clearly be of more use as dedicated 
SEAD platforms — a capability sorely lacking in 
Swedish service. In the future they might even 
serve as UCAV flight leaders, a technology that 
has not gone unnoticed in Sweden (studies for 
a Viggen UCAV began in 1999). Because they 
will feature a host of new system 
improvements, the Batch Three two-seaters 
have often been referred to as JAS 39Ds. The 
export aircraft, of which South Africa has 
ordered nine, will be to a similar standard. 

The two-seaters are not built on exactly the 
same line as the single-seat aircraft. Different 
jigs are needed for the forward fuselage, 


though everything is the same in both versions 
‘from the nosewheel back’. By mid-2000 Saab 
had built one development aircraft and three 
production aircraft, with assembly of the fourth 
underway. 

The prototype JAS 39A (39800) was rolled 
out on 19 September 1995 and made its 
maiden flight on 29 April 1996. The first 
production-standard JAS 39B (39801) made its 
first flight on 22 November 1996. Even within 
the aircraft already built, small differences are 
apparent as Saab applies its ‘modify on the 
production line’ principles, using computer- 
aided design to make rapid engineering 
changes. One modification saw the rerouting of 
a fuel vent through the fuselage — a small but 
important piece of work that is now complete. 





















prioritise and allocate their targets with speed and efficiency. All 
air defenders know that getting your ‘target sort’ done right and 
done fast is the difference between winning and losing. 

The datalink gives Gripen much more than this essential 
capability. For example, by using the link, teams of aircraft 
can conduct stealthy long-range engagements, killing targets 
without ever betraying their own presence. Using target 
data from its own radar, or another source such as ERIEYE, 
one Gripen can datalink that information to a second aircraft 
with its own radar and active sensors shut down. With no 
emitting radar, the second Gripen is less likely to be 
detected by an enemy aircraft. This Gripen can then fire its 
AMRAAMs, and the first thing its target will know about it 
is when the incoming missile goes active. By then, it is too 
late. Even more elaborate tactics call for one Gripen to 
provide mid-course guidance for another aircraft’s missiles, 
using the datalink to set up the shot. This allows a stealthy 
shooter to engage targets far beyond its own radar range, 
and keeps the defenders out of range of a return shot. 

The Gripen’s datalink is constantly evolving. For 
example, as the aircraft’s Ericsson PS-0/5A multi-mode 
radar has been progressively developed to acquire and track 
more targets, so the datalink’s data exchange rates have 
been increased to support the data flow. Sweden’s Gripen 
fleet is about to receive a major communications system 
upgrade with the addition of the TARAS tactical radio 
system. TARAS will introduce new encrypted radios using 
NATO-compatible Have Quick frequency-hopping 
technologies. The three onboard radios in the TARAS 
system will allow time multiplex data transmission for the 








first time, and will ultimately allow the Gripen pilot to send 
and receive high-resolution mission graphics, like radar maps. 

Even today, the Gripen/datalink combination is formidable. 
F7 Wing, Sweden’s lead Gripen unit, has run air defence 
exercises using just six aircraft to defend half the country. 
By using the datalink system, three pairs of two aircraft on 
combat air patrol can cover the entire area along the east 
coast from the northern edge of the island of Gotland in the 
Baltic, to Ronneby air base (home of F17 Wing) and 
beyond to the south. Each aircraft can be confident that at 
all times it knows where the others are and what they are 
doing — and this alone makes the datalink invaluable. The 
last word should perhaps go to a former RAF fast-jet back- 
seater, one of the team involved in the initial BAe evaluation 
of Gripen. He summed up the aircraft and its systems thus: 
“The datalink on Gripen is superior to anything that 
Eurofighter has. With Gripen’s radar and that datalink, 
I will go to war against anyone.” 


Facing the competition 

The Gripen team has clearly made a serious operational 
assessment of its aircraft against current competitors. Some 
insight into this evaluation comes from sources within the 
evaluation team of a potential customer nation, who have 
seen the Gripen data and believe it to be credible and well- 
founded. In an air combat layout (four AMRAAMs, two 
AIM-9s), the Gripen’s frontal radar cross-section is reported 
to be nearly one-third that of the F-16C, one-fifth of the 
F-18C and one-half of the Mirage 2000. Against a MiG-29- 
sized target, the Gripen’s PS-05/A radar detection range 1s 


slightly less than the F/A-18C’s AN/APG-65 (a reflection 
of the Hornet’s bigger size and greater power output), 20 
per cent better than the Mirage 2000’s RDY radar and 40 
per cent better than the F-16C’s APG-68. A combination 
of these figures provides the detection range differential 
against a MiG-29 (which has a powerful radar, if limited 
processing). In this situation, a Gripen will see such a target 
nearly 60 km (37 miles) before it is detected. A Mirage 
2000-5 will see the target at 32 km (20 miles), an F/A-18C 
will see the target at 25 km (15 miles) and an F-16C will 
not see the target until it has been tracked for about 5 km 
(3 miles). The Gripen’s excellent BVR ability is a reflection 
of its stealthiness and outstanding radar performance. When 
the onboard datalink is added into a BVR engagement, 
even the most conservative estimates say it increases combat 
effectiveness by 30 per cent. 


Just what is the name of the game? 

The Gripen has been criticised for its slow speed, as high 
speed is deemed to be crucial for BVR combat because a 
supersonic launch gives a missile added ‘push’ to go further. 
Although the Gripen’s acceleration rate to supersonic 
speeds is slightly less than that of the F-16C (a function of 
its large engine and low transonic drag), Gripen is slightly 
faster than both the Mirage 2000-5 and the F/A-18C. 
Gripen’s BVR fighting speed is Mach 1.5 — at higher 
speeds, aircraft turn rates become unacceptably large (the 


Gripen’s maximum speed at altitude is Mach 1.8). These 
figures become less important once the Gripen pilot’s far 
greater situational awareness is factored in. As one pilot put 
it, “With my RCS and my radar performance and my 
datalink I will always be on more than equal terms in a 
BVR fight simply because I know what is going on, and the 
other guy doesn’t.” 

Other manufacturers like to focus on their aircraft’s 
sustained turning rate (STR) as a measure of their air 
combat ability. Again, it is true that the F-16 and F/A-18 
have higher STRs than Gripen (though for much of its 
service life the Hornet was not a true 9g aircraft). The 
Gripen’s STR is slightly better than the Mirage 2000-5’s, 
but its instantaneous turning rate (ITR) is better than all 
three — only the Mirage 2000 comes close. ITR is of 
greater importance than STR because it is a measure of 
how quickly the aircraft’s nose can be pointed at a target — 
and, thus, how quickly the pilot can get off a snap shot, 
first. This is all the more important as the use of super-agile 
dogfight missiles become more widespread. Being able to 
out-turn or decoy a missile is becoming increasingly 
unlikely, and no pilot ever wants to indulge in sustained air 
combat manoeuvring — any fighter pilot will tell you that 
“once you're in a dogfight you have a 50 per cent chance 
of dying, and the odds get even worse in a 2 v 2 or 2 v 1 
situation. If you haven’t won by the first 360° turn, you 
have to go, or someone will shoot you down.” 





Above: Flying with a 
load of six Rb 74 
Sidewinders, the 
blackening around the 
APU exhaust on 39802 is 
a sign that the aircraft 
has been working hard. 
By early 2000 the JAS 39B 
had not been cleared for 
operational Flygvapnet 
service. This was largely 
due to delays in 
approving necessary 
changes to the final 
pilot’s manual and not 
any reflection of the 
aircraft itself. Gripen 
carries four chaff/flare 
dispensers in starboard 
rear fuselage, on the 
opposite side to the APU 
housing. 


Inset left: Saab took 
three Gripens to Chile’s 
FIDAE 2000 defence 
aerospace show, held at 
Santiago in March 2000. 
The aircraft were 
actually based at Santa 
Cruz AB, in Brazil, where 
they were conducting an 
extended series of 
tactical demonstrations 
for the Forga Aérea 
Brasileira - a major 
potential customer. The 
arrival of JAS 39B 39803 
in Latin America was the 
first time that any two- 
seater had been used for 
such customer 
demonstrations outside 
Sweden, and a measure 
of how important the 
market in the region is 
to Saab-BAE. 


Above left: When South 
Africa takes delivery of 
its Gripens, the first nine 
aircraft will be two- 
seaters. While these 
Gripens will obviously 
have an important initial 
training role, they will 
ultimately become the 
replacements for the 
SAAF'’s two-seat 
Cheetah D strike 
aircraft. 
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Above and inset: The 
addition of inflight 
refuelling capability is 
an essential part of the 
Batch Three 
configuration for 
Sweden and will also be 
applied to all export 
aircraft. To date, all 
flight trials have been 
conducted from the BAE 
facility at Warton. Flying 
began on 16 November 
1998, with a mock-up 
probe installation fitted 
to 39-4 and an RAF VC10 
tanker, operating from 
Boscombe Down. Five 
flights were made by 
three pilots and 
operations were 
conducted over the Irish 
Sea Air-to-Air Refuelling 
Area. The aircraft was 
flown in a representative 
light and heavy stores 
configuration. Gripen’s 
refuelling system is 
being developed by 
Saab, BAE and Flight 
Refuelling Ltd, in the 
UK. The first stage of 
the trials used a dummy 
installation to test the 
behaviour of the drogue 
in the airflow over 
Gripen from behind the 
tanker, and Gripen’s 
own handling qualities 
in the same situation. A 
similar programme (two 
flights) was made in 
June 1999 using a JAS 
39B two-seater to 
investigate any 
differences in its 
handling. 
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One reason why expensive standing combat air patrols 
were never part of the Gripen philosophy is that the aircraft 
has an excellent quick reaction alert capability. As one pilot 
put it, “No one can compete with us in a high alert state. 
We can hide on the ground with the APU running for 
hours, watching the air picture on the datalink, and then be 
airborne within 60 seconds.” According to Lockheed 
Martin, the F-16 (for example) can scramble from a ready 
position at the end of the runway within three to four 
minutes — but key systems like the INS and radar will not 
be fully available. The Gripen’s radar is fully combat-ready 
10 seconds after take-off. This message is not lost on smaller 
air forces. One senior member of a Romanian air force 
Gripen evaluation team remarked, “The F-16 and Mirage 
2000 are designed for big air forces with a mission in the 
morning and a mission in the evening. They are not the 
aircraft you would choose to fight a ‘dirty’ attrition war, in 
spartan conditions. Perhaps if Yugoslavia had had Gripens 
during the Kosovo fighting they could have done more 
flying. It seems to be a most convenient aircraft if you don’t 
have much of your runways left!” 


Mission profiles 

Over actual combat missions, Gripen’s real-word perfor- 
mance remains impressive. On a combat air patrol, 385 km 
(240 miles) from base, carrying a load of two AMRAAMs, 
two Sidewinders and two fuel tanks, a Gripen can stay on 
station for two hours — and the imminent introduction of 
an air-to-air refuelling capability will change this 
completely. With three 1,000-lb GBU-16 laser-guided 
bombs, on a LO-LO-LO strike profile, Gripen has a 
mission radius of 350 nm (648 km; 403 miles). With two 
GBU-16s and extra fuel tanks, this radius increases to 450 nm 
(833 km; 517 miles). On an anti-shipping mission, carrying 
two Rbs 15Fs, a Gripen’s maximum range is 500 km (310 
miles) and the aircraft’s maximum point-to-point (ferry) 
range is 1,500 nm (2778 km; 1,725 miles) 

Of course, there is no point in having the world’s best 
combat aircraft if it is always broken or too expensive to fly. 
The Gripen’s logistics and maintenance credentials are 
unimpeachable. The best mean-time between failure rate 
quoted for front-line USAF aircraft is 4.1 hours; Gripen’s 
proven MTBF is 7.6 hours. A brochure released by Lockheed 
Martin at FIDAE 2000 side-stepped the operational issue by 
saying Gripen is “too new” to have any accepted figures. 
At the same event, the Commander-in-Chief of the 
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Swedish Air Force, General Jan Jonsson, went on record to 
say that with 10,000 hours of operational experience 
behind it, Sweden’s Gripen fleet was currently costing 
US$2,500 per flying hour, and by 2003 that will have fallen 
to the desired level of US$2,000. This is an extraordinary 
figure. If an operator with 40 aircraft can save just US$1,000 
in operating costs over the 8,000-hour service life of a 
Gripen, that equals a total saving of US$320 million. 

It takes very little effort to keep a Gripen flying. A 
Swedish unit with 12 aircraft has just 60 ground crew, 
handling O- and I-level maintenance. At present, Gripens 
need only 12 maintenance man hours per flying hour, 
which will drop to 10 hours by 2003 — and those figures 
include all depot-level maintenance. Being twice as reliable 
as any competitor — and twice as easy to repair — it is clear 
that Gripen has the potential to save its buyer the entire 
purchase price from its operating budget. 

When Gripen undertook its first evaluation in Chile, part 
of the demonstration involved a hot engine change. An 
aircraft returned from a mission and in 45 minutes a team 
of three completely removed the RM12 engine and put it 
back in the same aircraft, which then flew away. It takes 
just three handcranks to remove an RM12, so, while a 
typical Swedish turn-around team has six people (five 
conscript ground crew and an officer), it only takes three to 
change an entire engine. Assuming fuel and weapons have 
been pre-positioned (which is standard practice for any 
operator), enough ground equipment to support four 
Gripens can be carried by one C-130 Hercules. 


Addressing the export market 

Weapons capability is one of the key concerns still 
hanging over Gripen. The weapons fit chosen for 
Flygvapnet aircraft reflected national priorities at the time, 
but this has left Gripen without important capabilities such 
as precision-guided munitions (PGMs). On the other hand, 
Gripen does have some unique features, such as the superb 
Rbs 15F anti-ship missile. Adding new weapons to any 
aircraft is largely a question of time and money, and the 
inventory of any combat aircraft grows as an extension of 
its operational life. Gripen weapons concerns will be 
addressed in the Batch Three aircraft, which are inextricably 
linked with the development of the export standard 
Gripen. Export aircraft have received the in-house tag of 
EBS (Export Baseline Standard), but this is never used 
officially because of the negative connotations associated 


with the very term ‘export standard’. Historically, export 
aircraft (particularly from the US and USSR) were always 
downgraded poor relations to the real thing. In the 
Gripen’s case, the export aircraft will be markedly superior 
to the ‘baseline Swedish standard’. 

Export Gripens will incorporate the upgraded computer 
systems, colour displays and air-to-air refuelling capability 
of Sweden’s Batch Three Gripens. All the cockpit instru- 
ments will be calibrated in Imperial units (a change which 
will also be implemented in Sweden’s ‘metric aircraft’). A 
new environmental control system will be added to aid 
operations in hot climates — Gripen is already at home in 
the snow and ice. An onboard oxygen-generation system 
(OBOGS) to further aid deployed operations will be fitted. 
South Africa’s Denel Aviation has been contracted to 
supply new NATO-standard weapons pylons for export 
Gripens, replacing the Swedish ‘T-plug’ pylons. 

Over the years, Gripen has been criticised for not being 
‘NATO compatible’, a factor which might hinder both 
exports and Swedish deployments oversees. At times, this is 
a difficult criticism to accept, as Swedish standards and 
levels of equipment are often far ahead of what has been 
achieved through ‘NATO standardisation’ — the datalink 
being just one example. As Tommy Ivarsson put it, 
“NATO aircraft are not NATO-compatible. What does 
that mean anyway? Not one French aircraft uses a 1553 
bus, are they NATO compatible?” 


New weapons: now and in the future 

To integrate a wider variety of weapons and systems, the 
export Gripen will have a different stores management unit, 
developed by Saab. A priority programme both for Swedish 
and export Gripens is the integration of new PGMs, chiefly 
laser-guided bombs (LGBs). General Jan Jonsson has 
described the acquisition of an LGB capability for Sweden 
as a fast-track, high-priority programme, “one that I would 
expect to see happen by the end of this year.” To this end, 
Saab-BAE has selected the Rafael Litening pod to equip 
export aircraft. Beginning in 1998, the Gripen team issued 
a requirement for a range of navigation and targeting 
systems, from a simple low-cost FLIR to a full-capability 
system. Rafael offered a single Litening option as the 
universal solution, because the pod can perform navigation, 
navigation and laser spot tracking, or full navigation and 
targeting tasks. BAe-led evaluation from December 1998 to 
November 1999 awarded the Gripen deal to the Israeli 
company. Rafael has teamed with Zeiss for this, and other 
bids for European customers, and full Gripen integration 
will begin next year. The pod will be carried on the 
starboard-side No. 4 shoulder station. At the moment, 
customers are most interested in the addition of Paveway II 
LGBs to the aircraft, and Saab-BAE will qualify the 500-Ib 
GBU-12, 1,000-lb GBU-16 and 2,000-Ib GBU-10 LGBs 
for Gripen. While the later Paveway III system is more 
accurate, it is also far more expensive and has export 
restrictions still attached to it. 


Another piece of equipment that has been adopted for 
export Gripens ahead of Flygvapnet aircraft is a baseline 
reconnaissance system, the UK-built Vinten Vicon 70 
Series 72C EO/IR tactical pod. After a source evaluation 
competition, selection of the Vinten system was announced 
in September 1998, The Series 72C system is capable of 
day (high-resolution EO) and night (IR) operations at 
medium and low altitudes. Imagery can be recorded on 
videotape for analysis at base or can be displayed directly in 
a cockpit MFD. Sweden is still working to define its own 
reconnaissance system requirements. 

All Swedish weapons are now integrated and operational 
on Gripen, and Flygvapnet is looking to expand the 
aircraft’s warload. There will be cross-over between future 
Swedish and export integration efforts, but some weapons 
will still be specific to Sweden (at least initially). 

The IRIS-T will be the next-generation agile dogfight 
missile for Gripen in Swedish service, despite some pressure 
from BAE to adopt its rival ASRAAM. IRIS-T (Infra-Red 
Imaging Sidewinder-Tail control) is a pan-European missile 
development programme, led by Germany’s BGT with 
participation from Sweden, the UK, Italy, Spain, Italy, 
Canada, Greece and Norway. The aim is to develop a high 
off-boresight missile that has the same size, mass and centre 
of gravity as the AIM-9 (and so can be used by all 
Sidewinder-compatible aircraft) but with completely new 
aerodynamic, propulsion and seeker design. IRIS-T uses a 
combination of wings and thrust-vectoring control to 
provide range and manoeuvrability. The seeker uses an IIR 
focal-plane array and the warhead can be adapted from 








Top: A cloud of dust 
heralds the departure of 
another F7 Gripen from 
one of the roadstrips 
located on the main 
SA d that runs past 
Satends to the nearby 
town of Lidk6éping. 


Above: The first Gripen 
display flights were 
handled by Saab’s Lars 
Radestrém. A Swedish 
Air Force pilot, Major 
Ken Lindberg, took over 
the air display 
programme from 1995 to 
1997 and in 1998 he was 
joined by Saab’s Fredrik 
Michler (a former Sk 60 
display pilot with 

Team 60). Today, Gripen 
display duties are shared 
out between Fredrik 
Michler and the new 
Flygvapnet soloist 
Captain Martin Birkfelt 
(a former Viggen display 
pilot). The belated 
addition of 
‘smokewinders’ to 
display aircraft made a 
big difference to an 
aircraft that is 
sometimes too small 

to see. 
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Gripen 


The Swedish Air Force is 
implementing a new 
integrated command 
and control system to 
allow rapid decision 
making in day-to-day 
operations. Called the 
tactical loop, it will be a 
digital information flow 
that links mission 
aircraft with the StriC 
command and control 
network and decision- 
makers at senior 
command level. While 
this approach is not new 
in Sweden, the tactical 
loop will allow instant 
data to flow between 
every component of 
Flygvapnet at the touch 
of a button. The aim is 
to escape from the old- 
world ‘information 
push’ approach - where 
situation reports are 
pushed up the 
command structure 
(getting distorted as 
they go) and orders are 
pushed back down, 
perhaps now out of date 
and irrelevant. Instead, 
Sweden will embrace 
‘information pull’, 
allowing those who 
know what’s going on 
to make timely 
decisions without 
having to wait for 
answers from a higher 
level, and lose the 
initiative. In practice, 
the tactical loop would 
allow the most junior 
Second Lieutenant to 
take command of a 
battle because he or she 
has first access to: 
combat data. This is all 
part of Sweden’s 
networked air force 
concept and a reflection 
of the total confidence 
senior commanders 
have in the quality of 
individual training. 
TU-39 and F7 are 
fielding the first loop 
system, and grappling 
with the obvious 
networking security 
issues. Using all of 
Sweden’s datalink and 
secure transmission 
systems, the tactical 
loop will put aircraft in 
the air, the StriC 
command centres, Air 
Force Command and the 
Gripen’s mission 
planning system (PLA- 
UTA) on the same 
instantaneous network. 
Only with an aircraft 
like the Gripen can 
Flygvapnet hope to 
wage this kind of 
information war, which 
it rightly terms RMA - 
a revolution in military 
affairs. 
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existing Sidewinder stocks. The missile is powered by a 
new solid-rocket motor and has an effective range of 
approximately 12 km (7.5 miles). By 1998 BGT had 
conducted captive and live-fire seeker tests (using 
Sidewinder bodies) and had completed target-cueing trials 
using helmet-mounted sights on a Dutch MLU F-16. The 
missile has been tested at off-boresight angles of +90° and 
full-scale development was authorised in 1999. 

Saab Dynamics has described IRIS-T as “our most inter- 
esting and active programme”. During 2000, ground-to-air 
firing tests will be undertaken to validate the guidance, 
seeker and airframe aerodynamics. Initial operating capa- 
bility for Gripen is slated for 2004. 


Extending attack reach 

Sweden will adopt a new precision stand-off weapon, in 
the shape of the Taurus KEPD-350. Taurus Systems 
GmbH is a joint venture between Germany’s LFK (a 
DASA subsidiary) and Bofors Missiles (now part of Saab, 
after the Celsius merger). The KEPD (Kinetic Energy 
Penetration and Destruction) family is a series of turbojet- 
powered stand-off weapons, fitted with GPS/INS guidance, 
TERNAV terrain-referenced navigation and an imaging 
infra-red terminal seeker. There are two versions: the 150-km 
(93-mile) range KEPD-150 with a 1060-kg (2,336-lb) 
Mephisto warhead, and the 350-km (217-mile) range 
KEPD-350 with a 1400-kg (3,086-Ib) Mephisto warhead. 
A KEPD-150 made its first captive flight on a Gripen on 27 
August 1998, and testing of the larger KEPD-350 (devel- 
oped for Germany’s Tornados and Eurofighters) has also 
been carried out at Vidsel, beginning in October 1999. 

Its smaller size meant that KEPD-150 has always been 
earmarked for Gripen, but improvements to the aircraft’s 
load-carrying capabilities have now allowed the larger 
weapon to be integrated. As part of the flight test 
programme to clear Gripen for the Chilean requirement, 
the aircraft was adapted to operate from Chile’s very hot- 
and-high airfields. A redesign of the main undercarriage 
gave Gripen a higher take-off speed, thus increasing its 
maximum take-off weight and overall load-carrying ability. 
General Jan Jonsson, the Inspector General (Commander- 
in-Chief) of the Swedish Air Force, described KEPD as “a 
definite option for Gripen. We have a stated requirement 
for a long-range precision weapon and now that we can 
carry KEPD-350, why bother with the smaller one?” 

Immediate Flygvapnet funding for the KEPD-150 was 
dropped in June 1999, along with that for the Meteor 





missile, but there is little doubt that both weapons will be 
added in the future. As with the Meteor, Taurus funding 
has continued at an industry level. KEPD integration on 
Swedish aircraft will still be subject to the release of 
funding, but may come earlier for export aircraft. 

There is also the possibility that Sweden will adopt the 
land-attack version of the Rbs 15F anti-ship missile, on 
which Saab Dynamics is currently working. Such a devel- 
oped version of Rbs 15F would feature a dual-mode radar 
seeker for improved target discrimination, and the latest 
Mark III version of the missile already has an interim 
GPS/TERNAV guidance option, if required. 

South Africa’s Gripens are certain to be fitted with a 
variant of the Denel MUPSOW (Multi-Purpose Stand-Off 
Weapon), which is similar to the KEPD family. It is a 
modular, turbojet-powered missile that can carry a range of 
dispenser sub-munitions or a unitary warhead. It can be 
fitted with a TV, IIR or MMW seeker and has an all-up 
weight of 1200 kg (2,645 Ib). The operational status of 
MUPSOW is uncertain, but Denel has carried out drop tests 
from Cheetah Ds, and is well into the weapon’s develop- 
ment. South Africa will also integrate LGBs onto its Gripens. 


South African options 

Export restrictions are still of prime concern to Gripen 
weaponeers. With the AMRAAM as its primary BVR 
weapon, Gripen is subject to US State Department regula- 
tions on the supply of actual weapons. These regulations 
dictate that the AMRAAM cannot be introduced into a 
region where no similar threat yet exists — such as South 
America or the Asia-Pacific region. Officially, the 
AMRAAM is available to any potential Gripen customer 
who has been approved to acquire the weapon from a 
(competing) US source. However, the situation is confused 
and can clearly be weighted in favour of US industry. For 
example, in Chile, the AMRAAM is not yet cleared for 
export, so all the competitors must offer their aircraft 
equipped for — but not with — the missile. However, at least 
one of the US competitors in the Caza 2000 future fighter 
competition has suggested to the FACh that selection of its 
aircraft will bring with it AMRAAM approval, once the 
deal is done. In a market where air defence is of over-riding 
importance, the Gripen team cannot make such promises. 
Instead, they must find an alternative weapon for those 
markets where US vested interests are likely to be brought 
to bear. Thanks mainly to South Africa, Gripen now has 
several air-to-air missile options available to it. 


South Africa has selected a completely new weapons fit 
for its future Gripens, one which comprises a wide range of 
in-service weapons and others now under development. 
Sources at Denel have confirmed that SAAF Gripens will 
be armed with the fifth-generation Kentron V-3E A-Darter 
(Agile Darter) high off-boresight dogfight missile. A-Darter 
uses a two-colour imaging infra-red seeker coupled with 
thrust-vectoring controls to give it a 100g turn rate that 
allows it to change direction by 180° in less than two 
seconds, A-Darter uses a very clean airframe design fitted 
with small strakes for aerodynamic lift and an FBW digital 
autopilot to control its high agility. Its targeting algorithms 
include advanced spatial filtering techniques (which ‘see’ 
the difference in size and shape between an aircraft and a 
decoy) and velocity profiling (to sense the difference in 
speed between the target and a decoy), to make it highly 
accurate and resistant to countermeasures. A-Darter follows 
on from South Africa’s proven line of indigenous AAMs 
that began with the V-3A in the late 1960s, and led to today’s 
V-3C U-Darter, currently in front-line SAAF service. 

Being lightweight (89 kg/196 Ib), A-Darter can easily be 
carried on the Gripen’s wingtip pylons, and all initial inter- 
face and compatibility testing has been completed. Initial 
A-Darter firing tests have been undertaken from ground 
and air platforms in South Africa and the first Gripen firings 
are scheduled for two to three years time. Beginning in 
FY0O0/01, Denel will conduct the next phase of caged 
seeker tests using a Cheetah D testbed. 


The BVR alternatives 

Of even more importance to Gripen is South Africa’s 
plans to integrate the indigenous, and still classified, 
R-Darter (Radar Darter) on the aircraft. R-Darter is an 
active-radar BVR missile in the AMRAAM class, but little 
technical detail is known about the project. Some reports 
suggest that it uses the A-Darter airframe with a radar 
seeker provided by Rafael. What is certain is that R-Darter 
development is a real, funded programme and will be 
offered as a BVR weapons option for Gripen in the future. 

It is quite possible that the BAE-MATRA Dynamics 
MICA missile, which was not selected for Swedish aircraft, 
will reappear on export Gripens. Full integration of the 
French-designed missile is a simple matter, not least because 
the MICA’s datalink was developed from the start by 
Ericsson — one source close to the programme (but not 
from Ericsson) described it as “categorically better than the 
AIM-120’s (datalink)”. MICA comes in two versions — the 


active-radar MICA EM or the imaging IR-seeker MICA 
IR. Both offer credible performance over short and long 
ranges and the IR missile has the added attraction of 
stealthy engagement capability through its passive (IR) 
seeker. However, MICA is considered by some to be old 
technology and is also restricted by using a uniquely French 
databus and interface. In any case, the French genes in 
MATRA-BAE seem to be dominant and most of its MICA 
sales efforts are being expended on the Mirage 2000, espe- 
cially in South America. 

There is a third option for Gripen, one that has clearly 
been discussed but never publicised. The adoption of Israeli 
missiles is an obvious course, not least because they are 
supremely effective and already in service with some potential 
Gripen customers. Chile has equipped its upgraded F-5E 
Tigre IIs with Rafael’s Python 4, the benchmark super- 
agile short-range missile, so Python 4 is a weapons option 
for Gripen. Rafael is working on a classified active-radar 
missile, codenamed Derby, which may also be known as 
Alto, Project 5 or Python 5. This could be a ramjet- 
powered missile and may share some common features with 
the South African R-Darter project. Other reports suggest 
that Derby is an evolved Python 4 with a larger airframe 
and wings to boost range. With Israel’s insight into 
AIM-120 technology, Derby should potentially be a more 
effective weapon than the US missile. While little hard 








Top: Gripen’s maximum 
current load of six air-to- 
air missiles is adequate, 
but not ideal. Future 
developments should 
include the addition of 
multiple launchers to 
boost combat 
persistence. 


Above: Each BK 90 
dispenser carries 24 
launch tubes, that fire 
laterally. Two types of 
submunitions can be 
carried. The 4-kg (8.8-/b) 
MJ1 is an air-burst 
munition for use against 
soft targets, while the 
larger 18-kg (39.6-lb) MJ2 
is fitted with a proximity- 
fuzed anti-armour 
warhead. Immediately 
after ejection the 
submunitions deploy 
small parachutes, to 
make their spread fall 
over a even area. A 
typical impact pattern is 
250-m (820-ft) wide and 
400-m (1312-ft) long. 
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Above: These are the 
two JAS 39As that made 
Gripen’s first visit to 
Chile, for FIDAE ’98. At 
that time Saab-BAE was 
on the cusp of winning 
the FACh’s Caza 2000 
follow-on fighter 
decision, but the deal 
slipped away ina 
tumbling economy. Two 
years later the Chilean 
requirement has still not 
be fulfilled and Gripen 
remains well-placed to 
win the competition. 


Opposite, above: As 
dusk descends, a Gripen 
lands back at Saab’s 
Linképing home. The 
Swedish manufacturer 
has seen many changes 
since the JAS 
programme was 
launched, including the 
end of its civil aircraft 
manufacturing, its union 
with BAE Systems and. 
now its merger with 
Celsius. While Gripen 
will undoubtedly be the 
last Swedish fighter, it is 
to be hoped that Saab 
can survive as an 
innovative Swedish firm 
working as part of the 
wider aerospace scene. 


Opposite right: Subdued 
markings, a very low-vis 
colour scheme and 
Gripen’s small size all 
combine to make it a 
difficult opponent in 
close-in dogfighting. 
However, some pilots 
ruefully note that the 
holographic HUD is so 
big it can produce 
distinctive green flashes 
of sun ‘glint’ that can 
sometimes betray the 
position of an aircraft. 
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information has been released on the Israeli missile, it is 
understood to be in front-line IDF/AF service. The 
European Meteor long-range BVR missile programme 
offers yet another future option for Gripen. Sweden’s 
industrial participation in the Meteor team is important, 
and even though the weapon was written out of the armed 
force’s budget in 1999, it remained an industry-funded 
programme with firm behind-the-scenes support. Finally, 
sources within Saab say they have “all the necessary infor- 
mation” to begin work on integrating the latest generation 
of Russian weapons, should a customer request it. 


The export war 

The first sales success for the Saab-BAE Gripen export 
team came from a previously unexpected direction. Austria, 
Chile or Hungary had long been touted as the launch 
export customer but, instead, it was South Africa, which, in 
November 1998, selected the Gripen as the answer to the 
future Light Fighter Aircraft element of the major 1998 
SADF re-equipment programme. It is intended that 28 
Gripens will replace the South African Air Force’s 
expanded squadron of Cheetah C and Cheetah Ds (No. 2 
Squadron) — perhaps also leading to the reformation of one 
of the SAAF’s recently disestablished and historic fighter 
squadrons. Serving alongside the Gripens will be 24 BAE 
Hawk 100 lead-in fighter trainers. The Hawks will replace 
the Atlas Impala trainers now operating with No. 8 Sqn. 

After a cabinet decision in September 1999, confirmation 
of the South African deal came in November — but with a 
small hiccough. To ease the financial burden of the aircraft 
acquisition programme, both the Gripen and Hawk 
purchases have been split into two phases. South Africa will 
initially acquire a batch of nine two-seat Gripens, for 
delivery between 2007 and 2009, with a second batch of 19 
single-seaters to follow between 2009 and 2012. The 
government has included an opt-out clause in the contract 
which could allow it to abandon the second phase of either 
acquisition, but this is no longer an unusual contractual 
arrangement. In fact, the South African government has 
gone out of its way to stress how the country’s solid 
economy can easily support the fighter programme (and 
others), which in turn will generate jobs and revenue. 

In advance of the SAAF deal, South African industry had 
won several important contracts to supply components for 
the overall Gripen programme and to develop new systems 
(see Operators section). The placement of industrial work 


with customer nations is obviously a key element of any 
modern military acquisition programme, but the Saab-BAE 
approach goes far beyond traditional concepts of simple 
‘offset’. Swedish industry, in particular, which has worked 
together in a uniquely co-operative fashion on the Gripen, 
can offer customer nations a huge range of business partner- 
ship projects that extend far beyond the military arena. Saab 
is controlled by the Investor Group, a multi-national giant 
that owns many companies with household names 
including Electrolux, Scania, ABB, Astra Zeneca and 
Ericsson. All the work of Saab represents just one per cent 
of Investor’s US$118 billion annual turnover. With this 
backing — and drawing on the resources of other team 
members such as electronics and telecommunications leader 
Ericsson and Volvo Aero — the Gripen team has developed 
a whole new approach to joint industrial participation. 


The Swedish way to do business 

Traditional offset deals are entirely conditional on the 
signature of a contract and rarely lead to viable stand-alone 
businesses, without artificial support. They are invariably 
controlled by a defence contractor and ramp up quickly, 
only to fall away and die as the original procurement 
programme comes to an end. The Swedish approach always 
sets out to identify new projects that are viable — in the civil 
or military fields. The Gripen industrial team will commit 
to producing a specific volume of work/turnover, and not 
just to specific projects. This approach takes more time, and 
is not without risk, because genuine new business, and jobs, 
are being created. The task of the Gripen team is to act as a 
risk eliminator and use its industrial experience and muscle 
to match existing companies with capital — not capital with 
random business. One sign of the success of this approach 
in South Africa has been the strong backing given to the 
Saab-BAe offer by the National Union of Metalworkers 
and the South African National Civics Organisation — the 
two most important labour bodies in the country. 

The Swedish approach to business ‘value development’ 
has led to long-term investment in other long-term Gripen 
markets, quite independent of an aircraft sale. Unlike other 
recent fighter acquisition programmes, no Gripen customer 
will pay for their aircraft in rubber gloves. Instead, all 
involved will get something for their money; this pragmatic 
approach to doing business is one of Gripen’s strongest 
cards in the export market. 

Yet there are some worrying concerns about the South 


African competition. First and foremost, the US was not in 
it. US companies were forbidden to enter the competition 
when the Clinton administration fumbled its policy on 
arms sales to the old regime and sanctions against those 
involved. > result was that Gripen did not have to fight 
the F-16 or F/A-18 for orders. It still won, and won 
convincingly, but doubts must linger that it was not a 
‘proper fight’ without the Americans. Gripen has to show 
clearly that it can beat them, too. This is why the next sales 
battles in South America and Eastern Europe will be so 
significant. Saab-BAE has a list of seven official campaign 
countries — Austria, Brazil, Chile, the Czech Republic, 
, the Philippines and and — and 1999/2000 saw 
renewed activity in all. It takes a huge amount of time and 
to achieve a sale to any government in the interna- 
tional combat aircraft business. Saab reckons that seven 
les effort are needed to win any given comp ition 
s a deal ever safe or secure : until new aircraft are 
sitting on the ramp. There are several export deals in 
prospect, with at least one hoped for in 2000, but no one 
can tell you which will come next. 


The Eastern European scene 

Hungary was once thought to be the front-runner 
among Eastern European nations for the replacement of its 
ageing Soviet-era combat aircraft. The Swedish industrial 
co-operation team has been hard at work in Hungary since 
1993 and substantial investment has been made in industry 
there (including the opening of an Electrolux appliance 
factory in 1997). This attention has yet to pay off, and the 
Hungarian trail has grown cold in recent years. The acqui- 
sition of 28 MiG-29s from Russia, in 1993, stalled the 
future fighter requirement, and defence thinking in 
Hungary is now following a vague and unfocused trac 
Matters were further complicated by a bizarre and still 
unexplained attempt by members of the Hungarian 
parliament to have a senior sales executive from Lockheed 
Martin appointed as the US Ambassador to Budapest. All 
involved were forced to resign last year, when their petition 
to the government became known. Hungary’s public 
position is that a buy of modern attack helicopters would 
obvi ate the need for fast-jet combat aircraft. Although 

still quietly active in the Hungarian market, 

attention is now increasingly turning tow ards Poland and 
the Czech Republic, which have breathed new life into 
their fighter acquisition programmes with the issuing of 
formal requirements 

Describing the Gripen export scene in Eastern Europe, 
H Kruger, the Senior VP of Gripen AB, noted that “we 
have seen a significant increase in activity in the region that 
will keep us very busy over the coming months.” Poland is 





Sweden’s Tactical Airborne Datalink Systems 





Sweden's development of datalink systems had a very 
clear foundation in the war that it expected to fight against 
the Soviet Union. The country's leaders knew they would 
be faced with massive air attacks and airborne assaults, 
conducted in a very heavy jamming environment. Sweden 
was alert to the threat of electronic warfare from the 
earliest days: its whole dispersed basing concept would 
not work if commanders could not communicate with their 
forces in the field. In the late 1950s and early 1960s, 
fighter interceptors the world over relied to a large degree 
— far more than they would like to admit — on ground-based 
radars and controllers. Fighter radars were simply not 
capable of finding targets at any meaningful range, and 
were susceptible to jamming and break-downs. 

Sweden had an effective ground-based radar network, 
and what it needed next was a secure and reliable way of 
getting that radar information to its pilots running the 
intercepts. Consistent voice communication could not be 
relied on — even today's advanced secure frequency- 
hopping radios remain vulnerable to effective ECM 
(electronic countermeasures). The Swedish military saw 
clearly that a discrete, non-voice communication system 
would be far more reliable in a combat situation. Its overall 
lack of obvious transmissions would conceal its existence, 
while the short command signals it did require were 
difficult to jam and impossible to interpret. As the signals 
had no voice message, they had no operational intelligence 
value, and any eavesdropper would find it impossible to 
determine at which aircraft they were directed. 


The Draken era: Autonomous interception 


The first fully operational Swedish link was fielded on 
the Saab J 35F Draken, the definitive Draken interceptor 
variant which provided the baseline aircraft for the 
upgraded J 35J Drakens that remained in service until the 
mid-1990s, Initial link functions were carried by the 
J 35B/D Draken from 1963, but when the J 35F entered 
service in 1965 it incorporated a datalink from the outset. 
The link eased pilot workload during an interception 
immeasurably, eliminating the constant radio traffic 
required between the aircraft and ground controllers. 
Using the link, fighter controllers could relay (for example) 
target altitude, target distance, heading information and a 
host of mission commands, such as ‘Climb’, ‘Turn’, 
‘Engage’ or ‘Abort’. The link had dedicated displays in the 
Draken cockpit, but the casual observer would never spot 
them: link functions were cleverly hidden on the Draken's 
strip-display altimeter. Alongside the regular altimeter 
readings, small pointers would indicate completely 
separate target information (altitude, distance to target, 
etc.) received over the link. Likewise, a small pointer on 
the compass would show a bearing to the target. Above 
the altimeter was a roller display with a series of key-word 
commands, again triggered by the link signals. Each word 
was a command and series of up to three words could be 
combined to form longer instructions that the pilot 
decoded using a master list. When not in use the roller 
display had a default setting, saying something innocuous 
such as ‘Fail’, so as not to appear out of the ordinary. 

Access to the link was heavily restricted and for 
decades its very existence was not acknowledged. To this 
day, some link-related items in the Draken pilot's manual 
remain classified. It was absolutely forbidden for pilots to 


make any mention of the system while in the air. Speaking 
to the ground controllers, pilots would say only “flying on 
instruments” when engaging the link. Once the link was in 
use, Draken pilots would fly entire intercepts from launch 
to engagement to landing without uttering a single word. 
The intercept was handled almost entirely from the 
ground, with even the correct firing points for the aircraft's 
missiles dictated by the fighter controller. In the Swedish 
situation, datalinks were reserved exclusively for the 
fighter interceptor force. It was felt that the attack crews 
who operated in close-formation teams were less in need 
of interconnectivity — it was also hard to provide comms at 
low-level. The fighters were a different case, and 
throughout its life the Draken system was refined and 
improved, as range was increased and resistance to 
jamming was boosted. 


The Viggen era: Enter the ‘fighter link’ 


As the J 35 Draken gave way to the J 37 Viggen in 
Swedish service during the 1970s, the SAF developed an 
entirely new datalink system for its JA 37 Jakt-Viggen (or 
Fighter Viggen) interceptors. The JA 37 represented the 
second generation of the Viggen family, and incorporated 
many new avionics and computer systems. Chief among 
these was the ‘fighter link’, the first datalink to connect 
groups of aircraft in the air. Far more capable than the 
Draken system, the fighter link entered service in 1982, 
and it, too, was highly classified. Initially, the JA 37's 
system could uplink data to two active aircraft on the same 
link, but by 1984 this had increased to four. Using 
technology developed for the Gripen, the ongoing JA 37 
Mod D upgrade for the Viggen fleet allows uplink and 
downlink to four active aircraft plus an unlimited number of 
passive aircraft receiving data on the same link. The 
Viggen also introduced the capability to downlink data from 
aircraft in the air to others on the ground. 

The Viggen's more modern cockpit, which boasted 
multi-function displays, brought with it a great increase in 
link functionality. Datalink information was displayed on 
the Horizontal Situation Display (HSD) screen, a tactical 
display where link symbology could be overlaid on an 
electronic map, with radar data also. Using the HSD, the 
pilot could clearly see the tactical air picture around him, 
increasing his situational awareness to new levels. A small 


panel of lights on the main instrument panel alerted the 
fighter Viggen pilot to new link data, and some information 
could also displayed on the aircraft's HUD (head-up 
display). The Viggen had far better avionics systems than 
the Draken, including a new inertial navigation system and 
much-improved IFF (identification friend or foe) capability. 
This made the aircraft even more autonomous and allowed 
the fighter controllers to concentrate more on target 
tracking and less on managing their own aircraft. 


Datalink at war 


As part of the Stric 60 command and control system 
built around the Fighter Viggens, there was no doubt that 
the fighter link could and did work as advertised. A former 
JA 37 squadron commander remembered how mass air 
defence exercises would be held every six months to test 
the system under real operational conditions. An attacking 
force of 30 Sk 60 light attack aircraft would be organised in 
waves, approaching from the east, over the Baltic. 
Alongside the Sk 60s would be C-130 Hercules, acting as 
troop transports. Fighter Viggens were scrambled in series 
from three bases in southern Sweden and vectored in by 
the fighter controllers in the Air Operations Centres. The 
attacking aircraft flew at approximately Mach 0.85 and 200 m 
(656 ft) — a height that helped conceal them from prying 
Soviet radars. The Viggens would fly head-on supersonic 
attacks using SkyFlash BVR missiles and would use 
Sidewinders to attack the survivors on the return. The 
C-130s would also be attacked head-on, this time using 
the Viggen’s unique auto-aiming system (now also fitted to 
the Gripen) which coupled the gun, radar and autopilot, 
allowing the aircraft to make extremely accurate, ‘hands- 
off’ gun attacks against airborne targets. Using the fighter 
link, the Viggens could take off, attack, land, refuel and 
re-engage with little or no voice communications, while 
enduring heavy jamming and deliberately degraded 
systems. It was important to keep these exercises secret 
so as not to reveal the full capability of the system but, as 
the former commander reflected, “sometimes you need to 
let your enemies know what you can do.” 


Sweden’s datalink technology was first fielded 
on the J 35 Draken. Today’s Gripen ‘link’ is 
without peer in the rest of the world 











Opposite: In September 
1999 a group from the 
UK’s Empire Test Pilot’s 
School, flew a unique 
series of Gripen 
evaluations in Sweden 
as part of their test pilot 
training. Team leader ° 
Wing Commander Dave 
Best praised the aircraft 
highly, saying, “For 
someone with no 
ground school training 
and just four hours in 
the simulator to be able 
to jump in and use the 
weapons system 
straight away says an 
awful lot about the 
design. Gripen is a 
tremendously 
complicated aircraft but 
it’s MM] is fantastic. 
Everything was labelled 
in Swedish, but it just 
didn’t matter. The most 
impressive thing about 
Gripen is the systems 
integration. It is always 
interesting to see how 
people put cockpits 
together and the Gripen 
design is totally 
intuitive.” 
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looking for 60 new aircraft between now and 2012, while 
the Czech air force needs 36 multi-role fighters for delivery 
from 2003. Responses to the two proposals were submitted 
by the end of June and the end of September 1999, respec- 
tively. Both nations put strong emphasis on the industrial 
benefits that they should accrue from the deals, as the long- 
term future of their aviation industries will depend heavily 
on whatever agreement is reached. 

The Saab-BAE team is offering Poland a transitional loan 
of 18 aircraft for five years beginning in 2001. Deliveries of 
the 60 new aircraft, valued at between US$1.5 and US$2 
billion, would take place between 2006 to 2012, and 
beyond that Poland has an outline requirement for another 
90 jets. In Poland, Gripen is competing with the Dassault 
Mirage 2000-5 and the Lockheed F-16C — the F/A-18C 
dropped out when production closed, but the Super 
Hornet may yet make an appearance. However, in October 
1999 the Polish Deputy Defence Minister spoke about 
extending the new fighter acquisition programme yet again 
— and delaying any proposed deliveries until 2002 — in 
order for Poland to concentrate on the economic reforms 
demanded for its possible acceptance into the European 
Union. There are already strong ties between Polish 
industry and BAE Systems, and further manufacturing work 
has been promised to Poland’s aviation industry — with an 
eye on its future privatisation. It is possible that major 
component supply or even final assembly would be offered 


to Poland if it selects Gripen. Backing up the industrial 
process, there have also been several unit exchanges 
between Flygvapnet and Polish air force units, culminating 
in the major DOL ’99 road base exercise and tactical 
demonstrations. 

In the Czech Republic, Saab-BAE faces the same 
competition as in Poland, chasing an order for as many as 
36 aircraft or as few as 24. Like Poland, the Czech 
Republic is a new NATO member and needs to field a 
credible NATO-compatible combat aircraft. Like Poland, it 
has little spare money available to fund the new acquisition. 
Czech sources have costed 36 new aircraft at approximately 
US$1.24 billion. The new aircraft are planned to be in 
service by 2004. There have been consistent reports that 
Poland and the Czech Republic have been offered 
tempting deals of second-hand Block 30 F-16s from the 
Netherlands and Belgium. The surplus Dutch jets are also 
on offer to the UAE. Press reports in the Czech Republic 
state that the Gripen team has made an offer for a 20-year 
finance package, worth US$2 billion, with the support of 
Swedish industry. 


Playing the European card 

The great delays in finalising the Eastern European sales 
have worked in Gripen’s favour on a wider front that could 
previously have been imagined. Now that the countries 
involved have overcome the hurdle of gaining NATO 











Flight Data Display (with warning systems display active) 


1: Mach meter and airspeed indicator ui 
(calibrated in km/h) 


Fuel gauge (level will exceed 100 
per cent if extra tanks are carried 


2: Velocity of target indicator 12: Defensive aids display, god's eye view 
3: Own predicted velocity 13: Own aircraft symbol 

(indicates aircraft is slowing down) 14: Own radar coverage (shaded cone) 
4: Angle-of-attack (Alpha) and g load 15: HOTAS cursor/pointer 
5: Barometric altimeter setting 16: Hostile air targets, two (off screen so 
6: Artificial horizon out of selected range, i.e. 20 nm) 

(no 3-D effect, representative only) 17: Friendly air target 
7: Bank angle indicator 18: Selected system range, in nautical 


8: Bank angle reference 
9; Altimeter, calibrated in metres 
(note 0 is at bottom of dial) 
10: Fuel state, expressed as percentage 


miles (scale linked to map scale) 
19: Own aircraft heading 
20: Available weapons and pylon status 
(gun showing 0 ammunition) 





The Gripen cockpit is currently fitted with three 5 x 6-in 
(12.7 x 15.24-cm) monochrome raster CRT MFDs. These 
screens are divided between the Multi-Sensor Display 
(right), the Horizontal Situation Display (centre) and the 
Flight Data Display (left). The existing displays are quite 
large for such a small aircraft and are a fundamenta 
element of the Gripen’s MMI (man-machine interface) 
design. However, one complaint heard from pilots was 
that too much information was being presented to them 
in too small a space, and that more display area would be 
very much appreciated. The development of bigger 
screens was also driven by advances in liquid crysta 
display (LCD) technology. LCDs are much smaller than 
cathode ray tube (CRT) displays and run at a much cooler 
temperature. Previously, it has been difficult to keep the 
LCDs readable in bright sunlight or from oblique angles, 
but once this barrier was overcome LCDs began to 
appear in modern combat aircraft. 
The advanced colour cockpit will be introduced in 
Sweden's 64 Batch Three aircraft, in Batch Two Gripens 
from aircraft 39227 onwards (see main text) and in all 
export aircraft. Ericsson Saab Avionics will supply three 
6.2 x 8.3-in (15.7 x 21-cm) MFID 68 active-matrix LCD 
(AMLCD) multi-function displays (MFDs), using the SVGA 
standard (600 x 800-pixel resolution). Around each screen 

















Horizontal Situation Display 


greater relative speed. Yellow dot 
indicates target is being engaged by 
other friendly aircraft (info via datalink). 


1: Own aircraft symbol (green), velocity 
vector shows predicted position in 40 
seconds at current speed and heading 

2: Base symbol (black circle) and ID 10: Airborne threat (orange) symbols, out 
code (40, Linképing) of range, bearing info only. 

3: Hostile target at FL330. Symbo 11: Required steer point to next waypoint 
indicates status as secondary target, 12: Clock 
handed over from AOC ground control 13; Probability of kill (Pk) indicator, (zero) 

4; Effective range of own weapons, 14; Bearing to friendly (green) aircraft 
BVR (AMRAAM) selected (off screen, out of range) 





5; Map scale (25 nm at 1:800 scale) 15; Radar mode (low pulse Doppler) 

6: Threat missile engagement cone 16: Range to Priority One target, 37 miles 
7: Own radar coverage (black cone) 17: Altitude and speed of Priority One 

8: Priority target at FL180, Symbo target; 42,000 ft and Mach 1 


shows target info is from AOC 18: 
9: Priority One target. Symbol shows 
target is acquired by own radar, after 
info datalinked by wingman (No. 2) 
Longer velocity vector indicates 


Landing base info (L1, home base; 
9040, base code; distance to base, 0) 
19: Datalink status of other aircraft 





will be 20 push buttons. Brightness and contrast will be 
controlled by photocell sensors, with a manual override. 
The display processor (DP) — comprising computers, 
graphics generators, digital map memory and sensor 
image processors — will be divided into two separately 
powered sections, each controlling two displays, to 
provide redundancy. 

The difference in size between the LCDs and the 
earlier CRTs is considerable, and to fit them into the 
cockpit Saab had to make a major change to the aircraft. 
All conventional electro-mechanical back-up instruments 
ave been deleted. Instead, the Gripen will have a fully 
digital cockpit that must perform all standard and 
emergency functions without failure. Saab test pilots 
acknowledge that flight testing the new displays will be a 
major task, because “they must be tested to make sure 
hey all work, all the time.” Once validated, the new 
cockpit will greatly reduce pilot workload, increase 
situational awareness and provide immense growth 
potential. A completely independent back-up graphics 

















The current Gripen has 
slightly less than 

100 sq in (645 cm’) of 
active display surfaces in 
the cockpit. The new 
cockpit will have 150 sq in 
(967 cm’) available - more 
than any other current 
fighter (Eurofighter 
Typhoon, F-15, F/A-18E/F, 
Mirage 2000-5 and F-16C) 
except Rafale and F-22. 
The AMLCDs will 
dominate the instrument 
panel, taking up nearly 75 
per cent of the available 
space. The wide-angle 
(28° x 20°) HUD will 
remain unchanged. 
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Multi-Sensor Display 


1: Vertical view radar picture altitude, speed) and own radar mode 
2: Altitude scale, to 60,000 ft 14: Gymbal limits of own radar 
3; Own aircraft, with velocity vector 15: Engagement limit for selected 
4: Secondary target, not being tracked weapon 
5; Radar range (black lines) 20 nm scale 16: Secondary target, at 33,000 ft 
6; Own angular radar coverage 17: Current own radar coverage 
7: Priority One target 18: Own aircraft velocity vector, 
8: Friendly target, outside radar with steering command 
coverage 19: Own heading 
9: Priority target 20; Required heading to next waypoint 
10: Relative altitudes of targets 21: Priority target 
11: Data mode, radar or airborne 22: Priority One target 
datalink 23; Radar mode (medium pulse Doppler) 
12: Combat modes; air-to-air selected 24: Display mode: Air Target 


13: Priority One target data (range, Designation (button function) 


generator, supported by flight information from redundant 
sensors and a dedicated battery power supply, takes the 
place of the earlier fall-back instruments. 
The arrangement in the rear cockpit of Batch Three's 
so-called ‘JAS 39Ds’ will be somewhat different. Here, 
independent ‘smart’ displays, fitted with their own 
integral DP, will be fitted. This will allow the back-seat 
operator to function autonomously, running different 
missions systems to the pilot. The smart displays are the 
same as those fitted to the JA 37 in the Mod D upgrade 
and these displays will be refitted to the Gripens when 
he JA 37s are finally retired). 
On 12 February 1999 the first EP-17 colour displays for 
he Batch Two/Three Gripens were delivered to Saab. The 
delivery also included a prototype Mk 3 avionics fit, with 
he PP12 display processor. Saab is currently performing 
he final rig and integration testing on the EP-17 prior to 
he first flight of a testbed later in 2000. The Mk 3 EP-17 
display system will be installed in 20 Batch Two aircraft, 
and the fully-developed Mk 4 configuration will be fitted 
0 all 64 Batch Three (and export) aircraft. The Mk 4 also 
adds the Ericsson Saab MPEG 2-based DIRECT digital 
mass memory to replace the current High-8 analog 8-mm 




















cockpit video recorder. 

















membership, they are looking towards the arguably more 
important step of joining the European Union. The need 
to ‘please the USA’ is now less important than the need to 
become team players for Europe. As a result, Gripen takes 
on a new dimension as a European combat aircraft. 

Elsewhere in Europe, Austria has a long-stated need to 
replace its two squadrons of J 350 Drakens which are 
becoming increasingly difficult to keep operational. The 
retirement of Sweden’s last two-seat J 35D Drakens has also 
removed Austria’s ability to train new Draken pilots of its 
own. During 1999, 10 of Austria’s 21 J 35 pilots detached 
to Flygvapnet’s F21 Wing, at Lulea, where they are flying 
JA 37 Viggens. Sweden (Saab in particular) and Austria 
have always had a close relationship, and the exchange ties 
between the two air forces not only give Austrian pilots 
much-needed experience on a more advanced fighter 
aircraft, but draw them yet closer into the Swedish fold. 
Austrian pilots have flown several Gripen evaluations, most 
recently in 1997 — becoming the first foreign personnel to 
fly the JAS 39B. Gripen has successfully completed an in- 
country evaluation in Austria and demonstrated its compat- 
ibility with the Goldhaube national air defence system. 
Political and financial considerations have long been the 
main obstacles to Austria’s new fighter competition, but it 
was expected that serious progress would be made after the 
elections in October 1999, The entry to power of Georg 
Haider’s far-right Freedom Party, as part of the new coalition 
government, may well act as a brake on any immediate deal 
with Austria. Ironically, the new government is the first to 
commit to a common European defence policy, the first to 
open Austrian airspace to NATO overflights and the first to 
acknowledge the pressing need for a new combat aircraft. 
The Austrian air staff, at the most senior level, firmly backs 
the selection of Gripen, and with some deft political 
manoeuvring it is still possible that the long-awaited deal 
will be done within the next 12 months. 


Gripen in Latin America 

Saab-BAE describes Brazil as its largest potential market 
for Gripen. The FAB has a requirement to replace its 
upgraded F-5E and Mirage LI force — a requirement which 
could stretch from 70 to 150 aircraft — but a formal 
RFI/RFP in the ‘FX’ competition is some time in the 


future. Brazil is unsure whether it needs single- 
engined/twin-engined, lightweight/heavyweight aircraft — 
or even a mix of both. In November 1999 all Saab-BAE’s 
hard work in positioning Gripen in Brazil was badly shaken 
by the announcement that a consortium of French defence 
industries would take a 20 per cent stake in Brazil’s national 
aerospace firm, EMBRAER. Aérospatiale MATRA, 
Thomson-CSF and Dassault have paid an estimated 
US$208 million for the stake, snatching the deal away from 
a rival bid by BAE Systems. While the French team, and 
EMBRAER, plan to concentrate on new civil aircraft 
projects, the deal obviously puts any French offer of new 
combat aircraft in a strong position. Swedish industry does 
have an ace up its sleeve in Brazil — the very successful part- 
nership of Ericsson and EMBRAER in the SIVAM 
Amazonian surveillance and patrol programme, for which 
the Ericsson ERIEYE phased array radar is being fitted to 
the EMBRAER EMB-145 airframe. With Ericsson 
working as an integral partner in the IG JAS grouping and 
the aircraft itself designed to operate within a sophisticated 
air defence environment, the teaming of Brazil’s existing 
ERIEYE system with Gripen is a compelling synergy. 

The winner of the Chilean fighter competition, Caza 
2000 (Fighter 2000), will be the aircraft that ultimately 
replaces all of Chile’s remaining A-37 Dragonflies, 
upgraded F-5E Tigre IIIs, Panteras and Elkans (both 
upgraded Mirage Vs). The requirement has existed 
throughout most of the 1990s and was at one stage worth 
up to 40 aircraft with a US$600 million budget. There are 
compelling reasons to believe that the Gripen was selected 
by the Fuerza Aérea Chile (FACh) in 1997/98 and that a 
deal for up to 18 aircraft was on the verge of being signed. 
However, according to Chile’s El Mercurio newspaper, a 
decision was taken by the previous FACh Commander-in- 
Chief, General Rojas, to delay the announcement until 
after the 1998 FIDAE show. He hoped to squeeze final 
concessions from the manufacturers and to ensure 
maximum participation at the FIDAE event. This delay left 
the fighter acquisition vulnerable to the growing economic 
downturn. The value of copper, Chile’s main export, began 
to plummet — and copper revenues were used to directly 
support the defence budget. With several other major 
military acquisition and modernisation programmes all 





Gripen’s essential load 
and stress testing 
programme was 
performed in stages 
from 1990 onwards. It 
was finally completed, 
with full envelope 
clearance in all light and 
heavy configurations, in 
1994. To achieve this 
result, development 
aircraft 39-2 undertook 
approximately 60 
dedicated flights. Some 
load and stress tests 
were combined with 
other stores separation 
tests, and those flights 
were conducted by 
Gripens 39-3 and 39-5. 
Two-seat JAS 39B load 
and stress testing has 
been undertaken by the 
prototype (39800) which 
was calibrated during a 
pre-flight period in 1995. 
Once the aircraft was 
available for test 
taskings, it flew 
approximately 10 times 
in late 1996 and early 
1997, in light and heavy 
configurations. 
Currently all Swedish 
weapons are cleared for 
Gripen carriage under all 
flight conditions and 
load and stress 
limitations have never 
imposed service 
restrictions on 
operational aircraft. 


Top: One essential 
Gripen combat 
capability, of the utmost 
importance to several 
customers, is its 
maritime attack 
prowess. None of 
Gripen’s competitors 
has the same level of 
Swedish operational 
experience, or in-service 
systems, 


Above: The Saab-BAE 
export team have spent 
many years now in the 
Eastern European 
market, with efforts now 
focused on new NATO 
member Poland and the 
Czech Republic. Until 
financial hardship and 
some political 
wrangling took hold, 
Hungary was an 
important customer 
prospect for many years. 
This Gripen is seen on 
an early demonstration 
visit to Kecshemét air 
base, home of 
Hungary’s MiG-29 force. 
Note the special, self- 
contained Gripen 
servicing truck. 
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looking for funding, the money simply ran out. 

Because of lingering budget constraints, the initial Caza 
2000 purchase may be as few as six new combat aircraft, 
but the FACh has every intention of expanding this initial 
fleet to at least two squadrons (24 aircraft). Fighting’for the 
order are the Gripen, Dassault Mirage 2000-5 Mk IH, Lock- 
heed Martin F-16 Block 50+ and Boeing F/A-18E/F 
Super Hornet. Gripen is still widely held to be the FACh’s 
first choice, though the decision will ultimately be made at 
a political level, by a new President. The new C-in-C, 
General Patricio Rios, is a reformer who understands the 
value of technology and wants the highest-tech solution 
available, to be the backbone of the air force for the next 
30 years. He was appointed in July 1999 as part of a 
conscious effort by Chile’s new democratic government to 
remove senior commanders from the era of the 1973 coup. 
General Rios has gone on record as saying “that an impor- 
tant evolution in the FACh’s military doctrine will come 
with the new aircraft. In the 1950s Chile looked to the US, 
then to the UK. Now the new aircraft will change our way 
of thinking again,” he noted. 

In November 1999 Chile’s Defence Minister Perez 
Yoma announced that, in order to cut costs yet further, 
“most likely we will buy used aircraft and we are considering 
the F-16 or the Mirage 2000.” Plans to acquire new-build 
aircraft seemed to have been scrapped in favour of 12 to 16 
second-hand jets, for a price of approximately US$300 
million. However, when asked about this, General Rios 
said, “We are not interested in second-hand aircraft, new 





aircraft are what I want. But do you believe that I need 18 
new aircraft right now? We are not facing any crisis, there 
is no rush to acquire everything now. We could easily 
acquire six aircraft first, then another two, then another two 
— it’s a logical approach. I expect to get what we [the air 
force] want. It’s what we need and its what’s best for 
Chile.” General Rios also said that a small number of next- 
generation aircraft could do the work of more, less- 
advanced types. This seems to be a clear echo of the Gripen 
philosophy. All of Chile’s procurement decisions are tied 
into elections, be they municipal or national. The next 
round of voting comes in September 2000. If no Caza 2000 
decision comes in that time frame, then the announcement 
will be pushed into 2001. 


Looking for customers elsewhere 

Several other potential customers are included in the 
near-term Gripen plan, but few are realistic prospects. 
Although the Philippines’ need for new combat aircraft 
grows more pressing with every passing month, it has been 
sidelined by a severe lack of funds. A renewed selection 
process was halted in 1998 just one day before the final 
submission of proposals was due. As Hans Kruger put it, 
[the Gripen team is] “staying close to the Philippines, ready 
to move as soon as they move their process.” However, 
there is no way that the Philippines can afford an aircraft in 
the class of Gripen, and the air force is expected to take up 
an offer of surplus F-5s from Saudi Arabia (a similar deal 
with Taiwan was rejected for fear of antagonising China). 

A Slovenian delegation visited the operational home of 
the Gripen in Sweden, F7 Wing at Satenis, in June 1999, 
and a group from Romania has also been to observe the 
aircraft in front-line service. Slovenia has an urgent require- 
ment for a NATO-compatible fighter to back up its PfP 
ambitions. In Romania, there is strong support for Gripen 
throughout the air force, but no money is available for new 
combat aircraft for perhaps another 10 years. 

In September 1999 Gripen was included in the list for 
Nigeria’s new combat aircraft requirement. The Netherlands 
included Gripen in its 1999 RFI for future follow-on 
fighters to the F-16, and made an outline evaluation early 
in 2000. New Zealand was briefed on Gripen in 1998, but 
the RNZAF were not seen as a good prospect because of 
the bargain-basement F-16 offer made by the US — which 
has now been rejected after a change of government. With 
New Zealand’s renewed emphasis on life-cycle costs and 
cost saving, perhaps Gripen will be reconsidered. 


Currently, none of these nations is a serious prospect, but 
the export market is an unpredictable place. The South 
African deal was won by a strong technical and industrial 
proposal, with firm political backing on all sides. As Gripen 
enters service in South Africa the capabilities of the aircraft 
will become much more visible to others. The ‘good news’ 
about Gripen should spread. Saab-BAE estimates the total 
prospective market over the next 10 to 20 years will be 
2,000 new aircraft, of which they hope to win 20 per cent 
— and sell 400 Gripens. Perhaps the greatest window of 
opportunity is between 2005 and 2010, when current 
competitors finally wear out and future rivals (such as JSF) 
are not yet ready to go. 

The Gripen sales team has several key messages to get 
across. First, they must underline that Gripen is a credible 
combat aircraft. Its advanced mission systems, its sophisti- 
cated MMI (man-machine interface) design that puts the 
pilot at the heart of the aircraft, its datalink-empowered 
tactics — all add up to an unrivalled package. The sustain- 
ability and maintainability of Gripen is revolutionary. No 
other aircraft on the market can operate in the field with 
such few resources. At the same time, its life-cycle and 
operating costs are probably the lowest around. The same is 
not true of its unit price, which is widely reported to be 
about US$30 million. Lockheed Martin has advertised the 
F-16 ‘with a full tank of gas’ for US$20 million, and Saab- 
BAE cannot hope to beat a giant like that (with its 4,000 
F-16 sales) on this front. In any case, Saab knows that 
whatever the cost of a Gripen, the F-16 will always be 
US$1 million less. This is as far as some want to take the 
comparisons. Saab-BAE is fighting an uphill battle against 
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well-established competition, but there are many factors 
involved in any new aircraft competition and Gripen has 
answers to most of them. 


Electronic warfare fit 

Several vital enhancements to Gripen’s operational capa- 
bilities are now coming on stream. One issue that has 
dogged the aircraft was the availability of a fully-fledged 
electronic warfare and self-defence fit for Swedish Gripens. 
Swedish industry, most notably Ericsson and Celsius, has 
long-standing expertise in this field and the Swedish military 
understands how essential effective self-defence systems are. 
Yet, little was said about the installed capabilities on 
Gripen. This was because the baseline Batch One and 
Batch Two aircraft had only an interim EW fit, which was 
not to the desired standard and which lacked full develop- 
ment funding. Gripen today carries an EW fit that 
comprises two wingtip RWRs (with four antennas 
covering the E to J bands), ECM modules in the fin and 
nose, the associated EW control unit and EW system 
display in the cockpit, and four integral BOP 403 counter- 
measures dispensers. Provision for the dispensers is made to 
the rear of the port-side wingroot, but they are rarely seen 
on operational aircraft. 

On 10 December 1999 the FMV finally placed the long- 
awaited order for the Gripen’s full-spec EW systems, with 
Ericsson Saab Avionics. Just prior to that, in August, a 
smaller SEK60 million (US$7.2 million) contract had been 
signed to pave the way for EW system technology demon- 
stration and initial development. The main December 
contract, worth SEK1.2 billion (US$142 million), placed 


Gripen 


When the Gripen team 
visited the 1997 Brno air 
show, in the Czech 
Republic, they took the 
opportunity to set up 
this unique formation 
with two Mi-24V ‘Hind- 
Es’. The ‘Hinds’ were 
flown by the Czech air 
force’s Mi-24 display 
team. It is a testament 
to the piloting skills of 
all concerned that they 
managed to keep such a 
tight formation with 
such dissimilar aircraft. 


Saab has been in the 
military aircraft business 
for six decades, as 
evidenced by this 
uniquely arranged 
collection of types, 
dating back to the 1940s. 
Looking from left to 
right, from the front to 
the back, it includes: 
JAS 39A Gripen (1988), 
JA 37 Viggen (1974), 

Sk 60 (1965), J 35 Draken 
(1955), B 17 (1940), J 21R 
(1947), J 21 (1943), J 32 
Lansen (1952), J 29 
Tunnan (1948), B 18 
(1942). Of the 10 aircraft 
seen here, four (Sk 60, 
Draken, Viggen and 
Gripen) remain in 
regular air force service. 
Lansens still fly on test 
and trials duties in 
Sweden. The Tunnan 
and B17 are restored 
‘flyers’ and the rest are 
treasured museum 
exhibits, from the 
Flygvapnet Museum at 
Malmen, near Link6éping. 





During the 1997 Paris air 
show Saab seized the 
opportunity to stage 
this unique formation 
with one of its Paris 
display aircraft and a P- 
51D from the Breitling 
Fighter Collection. The 
photo-shoot was 
organised by acclaimed 
photographer Katsuhiko 
Tokunaga, who has 
produced many 
fantastic images of the 
Gripen - but he was not 
the only one to take full 
advantage of the 
situation. Sitting in the 
back seat of the 
Mustang is Stig 
Holmstrom, former 
Saab test pilot and the 
first man to fly the 
Gripen back in 1988. 


Opposite page: This 
wonderfully evocative 
photograph, taken by 
Sweden’s Anders Nylén, 
shows a Gripen in 
formation with the 
world’s only flying 
‘Flying Barrel’, the J 29 
Tunnan. This J 29F was 
restored by a team of 
craftsmen and 
enthusiasts at F10 Wing, 
in Angelholm. On 30 
September 1999, F10 ° 
hosted the ‘roll in’ of its 
first Gripens and 
prepared to become 
Sweden’s second Gripen 
base. In fact, 2 Div 
Johan Bla, had began 
the transition in April 
1999 and is due to be 
followed by 1 Div in 
April 2000. However, the 
March 2000 defence bill 
confirmed the closure of 
F10 Wing by 2003 and so 
its Gripens will 
ultimately go elsewhere. 


Right: This Saab B17, 
the only flying example, 
took to the air again in 
1997, helping to mark 
Saab’s 60th anniversary 
celebrations. It is seen 
here in August 1997 
painted up in F7 
markings. 
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overall responsibility for the new EWS 39 system with 
Ericsson Saab, which would in turn sub-contract develop- 
ment of the RWR and countermeasures dispensers to 
CelsiusTech Electronics (now merged with Saab). RWR 
development was funded through a SEK600 million sub- 
contract, but revised chaff/flare systems were not yet 
funded as part of the main EWS 39 programme. 

EWS is a second-generation EW fit for Gripen. It is a 
modular and reprogrammable system that can use MIL- 
STD 1553 or the new VME bus structure of the Batch 
Three aircraft. The onboard threat and techniques library is 
housed in the main system computer. It can be adapted to 
the needs of individual customers, it can easily accommo- 
date new hardware, and the existing RF coverage bands 
can also be modified. If required, an external jamming pod 
can be fitted. EWS 39 will give Gripen full self-defence and 
escort jamming capability for all missions. 

Sweden’s EWS 39 will be essentially the same standard as 
that for export aircraft and will be introduced on Batch 
Three Gripens. The system will be capable of full emitter 
detection, identification, location, dynamic threat analysis 
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and countermeasures deployment. In addition to the 
existing self-defence fit, EWS 39 will ultimately add two 
pylon-mounted BOP 402 (BOP B) dispensers, a laser- 
warning system (with four antennas), a missile approach 
warning system (with three antennas) and one BOL 500 
(BO2D) towed RF decoy. The towed decoy will be 


carried in a housing under the port wing. 


Decoy technology 

CelsiusTech Electronics AB designed the BO2D RF 
expendable decoy to protect fighter aircraft from missiles 
with active and semi-active RF seekers. BO2D can be 
pyrotechnically ejected from a standard 0.55-mm dispenser 
(such as Gripen’s BOP 402) or housed in its own dedicated 
launcher. The decoy is only 150 mm (6 in) longer than a 
standard flare cartridge and the whole unit weighs less than 
2 kg (4.4 Ib). BO2D has a broad-band, high gain repeater 
with FM capability, powered by an internal thermal battery 
(with a separate back-up). The decoy communicates with 
the aircraft through its Kevlar-reinforced towline. As the 
decoy was designed specifically for fighters, launch and 
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Returning from its first 
captive carriage test 
flight, in August 1998, 
this JAS 39A is carrying 
a single KEPD-150 
weapon under its port 
wing, balanced bya 
standard BK 90 on the 
other side. The Taurus 
KEPD-150 is part of a 
family of powered stand- 
off weapons being 
developed jointly by 
Sweden and Germany. 
The Taurus concern is a 
joint venture between 
DASA and Bofors and 
the name itself is an 
acronym tortuously 
concocted from the 
phrase, Target Adaptive 
Unitary and dispenser 
Robotic Ubiquity 
System. The KEPD-150 
was earmarked for 
Swedish Gripens to give 
the aircraft a longer- 
range stand-off attack 
capability, against 
hardened targets. 
KEPD-150 is powered 
and uses the Mephisto 
unitary staged warhead 
- two features that the 
BK 90 Mjolner lacks. 
However, Flygvapnet 
now has its sights set on 
integrating the larger 
and more capable 
KEPD-350, as a result of 
improvements in 
Gripen’s load carrying 
abilities. 














deployment are cleared for supersonic flight. RF transmis- 
sions in the I- and J-bands can be switched on and off, and 
different pre-programmed ECM modes can be selected 
during deployment, enabling the pilot to launch the decoy 
without transmitting, while closing in on a possible threat. 
The towline is then severed pyrotechnically after use — 
which usually lasts for several minutes. 

Development of the BO2D began more than 10 years 
ago, under contract to the Swedish Air Force for use aboard 
its JA 37 Viggens and Gripen. By 1998 the system was 
ready for delivery. The final test phase for pre-production 
prototypes is underway. It can be assumed that the EWS 39 
contract will see the delivery of several hundred decoys to 
Flygvapnet alone, and the system will also be available for 
SAAF Gripens. While much of the EWS 39 will be 
Swedish sourced, some elements, such as the laser and 
missile warning systems, will be put out to competitive 
tender — particularly for export aircraft. Some elements of 
the Swedish software fit will not be released for export, but, 
equally, South Africa’s aircraft will have elements in their 
EW system not found on Flygvapnet Gripens. 

Another important new system now being prepared for 
Gripen, and the Swedish Air Force in general, is the 
TARAS (TActical RAdio System). TARAS will replace 
the air and ground-based Talradio 80 network that is inte- 


grated into Sweden’s current national command and 
control system. TARAS will provide increased safety and 
security for data and voice transmissions, using EW-resistant 
digitally encrypted transmissions (spread-spectrum 
frequency-hopping). TARAS will be fitted to all JAS 39s, 
JA 37 Block Ds, S 100B Argus AEW&C and S 102B 
Korpen Sigint aircraft, along with all Swedish air bases, 
command centres and radio installations. TARAS will even 
provide a secure short-range communications loop between 
aircraft and ground crew on dispersed bases. 

The system will have a two-stage introduction. The 
Stage 1 radios will provide basic functionality and encryption, 
while Stage 2 will add functions, increase the data transmission 
rate and make the transmissions even more secure. Stage 1 
communications will use VHF/UHF bands and these 
FR-JAS radios will be fitted to the Gripen and Argus only. 
Stage 2 TARAS will move into the GHz range, using the 
Fr 90 airborne digital radio system (supplied by Rockwell 
Collins) along with an enhanced version of the FR-JAS, 
SRa80. Stage 2 will be applied to the Gripen, Viggen, 
Argus and Korpen. As a digital radio, TARAS allows time 
division multiplex techniques that permit the transmission/ 
reception of signals in short, discrete time intervals. This 
function will be essential for rapid and secure communications 
with Sweden’s two newly-opened national command 


NILS/NINS - Fully-autonomous landing system 





A revolution in autonomous operations is coming, with the 
development of a new, self-contained navigation and 
precision landing system for the Gripen. The new 
integrated navigation system, NINS, uses the Gripen's 
existing inertial navigation system (INS) tightly integrated 
with a new terrain-referenced navigation system (TERNAV) 
and global positioning system (GPS). A conventional INS 
(which uses sophisticated gyros and accelerometers to 
calculate a position from a known start point) is always 
subject to drift that causes it to lose accuracy as time 
passes.*An INS is less accurate than the satellite-based 
GPS, but it is free from outside interference such as 
jamming, spoofing or outright service denial. Working 
together, GPS and INS can complement each other to 
provide a navigation solution; however NINS does not 
need GPS to work accurately and so it does away with all 
the potential problems that come with today's universal 
over-reliance on GPS. 
The Swedish Air Force currently uses the TILS landing 
system at its air bases. TILS (Tactical Instrument Landing 
System) is similar to the equipment used aboard US Navy 
aircraft-carriers, but as a Viggen-era system it is becoming 
expensive to operate and in need of replacement. TILS is 
not easily transportable and Sweden found itself without 
enough units to equip all its dispersed wartime bases to 
the desired standard. With these problems in mind, Saab 
and the air force took the opportunity to design a 
completely new autonomous and fully-integrated precision 
landing system, specially for the Gripen. The aim was to 
develop a system that could guide an aircraft to any air 
base and effect a safe landing in bad weather, using only 
the onboard sensors and systems — with obvious 
implications for rapid deployments or dispersed 
operations. Two new technologies have been developed 
for the Gripen by Saab AB Gripen and Saab Dynamics — 
NINS (New Integrated Navigation System) and NILS (New 
Integrated Landing System). NINS is a high-precision 
autonomous navigation system that combines the Gripen's 
existing nav suite with a sophisticated digital terrain 
database. NILS uses NINS's navigation information to 
create an approach glidepath for the pilot, without using 
conventional ground equipment (such TILS, ILS, MLS or 











radar). Together, NINS and NILS provide accurate en route 
data, improve aircraft safety and boost overall situational 
awareness. 

The Gripen carries an INS, a radar altimeter and its air 
data computer/sensors which provide basic barometric 
altitude and air temperature data. To these existing 
systems, Gripen’s NINS adds TERNAV, which incorporates 
a geographical information system database — a digital map 
— containing all relevant data on ground elevation, 
obstacles and air bases in the entire operational area. 
TERNAV uses this digital map with a navigation algorithm 
to calculate the aircraft's position in three dimensions. 
TERNAV uses its own database and information from the 
Gripen’s radar altimeter to continually update the 
navigation solution provided by the INS. To ensure 
harmony between all these different sources of data, NINS 
uses a Kalman filter — a complex software algorithm that is 
capable of correlating all the navigational information, 
filtering out inaccurate information (such as INS drift, for 
example) and providing the pilot with the best possible 
navigational solution. NINS can also incorporate input from 
conventional navigational aids such as DME, VOR or TACAN. 

In turn, the profound accuracy of NINS makes the NILS 
autonomous precision landing system possible. NINS data 
allows the aircraft to be flown to a precise point from 
which to initiate a descent and landing. NINS not only 
provides fundamental topographical navigational 
information, but also holds a detailed airfield and runway 
database. By knowing precisely where the aircraft is, and 
where it is going, NINS sets up NILS with the accuracy 
and integrity needed to make a safe landing with no 
outside aids. NILS will be certified for ICAO Category | 
landing minima: this means that, in bad weather, the pilot 
can descend through clouds to a decision height of 60 m 
(197 ft), at a distance of 1200 m (3,937 ft) from the 
runway. If the runway is not visible at this point then the 
pilot will fly a missed approach pattern, and try again. 
Inside the cockpit, NINS provides a steering cue in the 
shape of a small dot on the HUD. To fly the correct 
approach, the pilot simply has to keep this dot inside the 
aircraft's velocity vector symbol. The Gripen has a fully- 
automatic throttle control and will capture the required 
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During 1998 and 1999 the whole Gripen NINS 
system was test flown in an Sk 60 testbed, 
which fully validated the concept. NINS will fly 
in a Gripen in autumn 2000. 


angle of attack when in landing mode. The aircraft will 
throttle up or down to match power output with the 
desired descent profile, which is provided by the NINS 
symbology. 

In practice, NINS looks and performs exactly like the 
existing TILS, but without the need for any of the 
expensive, static ground equipment which demands 
constant care and calibration. NILS establishes its own 
glideslope and localiser, using NINS data. NILS then 
defines two ‘tunnels’, which are functions of the software. 
The inner tunnel is an area centred on the glidepath within 
which the aircraft should be 95 per cent of the time. The 
outer tunnel is an area outside which the aircraft should 
never be, under any circumstances, if it is to make a safe 
landing. The basic TERNAV technology is already well 
proven after years of flight trials. The Gripen’s NINS will 
use a far more advanced version of TERNAV ina 
completely integrated way, working in unison with all the 
other onboard sensors. 


















centres. TARAS Stage 1 was in place by early 2000 and the 
full system is due to be in operation by the end of 2003. 

In the medium term, the Swedish Gripen force has 
several new pieces of mission equipment to anticipate. The 
first of these will be an interoperable reconnaissance pod, 
essential for deployed operations. A modern reconnaissance 
system is a basic element of the Gripen concept and its 
acquisition has been delayed through lack of funding, and 
the rapidly changing pace of imaging technology. A formal 
requirement is due ‘soon’, not least because Sweden’s last 
AJSF/AJSH 37 Viggens are due to be withdrawn in 2003. 
Ericsson has undertaken development work on a reconnais- 
sance management system for the Gripen and, whichever 
solution is chosen, it will incorporate electro-optical 
sensors, digital image processing, digital storage media, real- 


time cockpit presentation and full datalink capability. 


Silent search-and-track 

IR-OTIS is a combined IRST (Infra-Red Search and 
Track) and FLIR (Forward-Looking Infra-Red) system 
designed for Gripen. In air-to-air combat IR-OTIS can 
provide stealthy target detection and tracking, by detecting 
the heat signature of other aircraft and missiles. The system 
is passive — it does not transmit any signals, like a radar — so 
does not betray the presence of the Gripen to a hostile 
aircraft’s radar warning system. Equally, IR-OTIS is capable 
of detecting another aircraft that is not emitting itself — and 
so is an excellent ‘anti-stealth’ tool. A Gripen pilot can 
conduct silent, long-range intercepts using IR-OTIS 
tracking, which can then be used to cue a missile, once in 
range. The system is immune to jamming and has a multi- 
target track capability. It has wide and narrow fields of view 
(with long and short ranges) and can be used for automatic 
sector search or spot tracking. The mercury-cadmium- 
telluride (MCT) sensor operates in the 8- to 12-u band and 
can distinguish between heat emissions from an engine 
exhaust and friction heating on the surface of an aircraft (or 
missile). To date, development has been funded by Saab 
Dynamics but IR-OTIS should become a fully-funded air 
force programme in time. The system has substantial devel- 
opment experience behind it and airborne testing of a 
prototype system began on a Viggen in 1997. Test 
personnel reportedly have been astonished with the perfor- 
mance of the IRST, which has even outranged the radar at 
high altitudes. 

A Helmet-Mounted Display (HMD) for Gripen is 
another long-standing Swedish Air Force requirement and 
an item demanded by export customers, including South 
Africa. Inside Gripen’s cockpit, there are already provisions 
for a head tracking system and all the associated wiring. 
Right now there are two competing proposals for Flyg- 
vapnet needs — a joint Ericsson Saab/Pilkington proposal 
and the Celsius (formerly FFV Aerotech) Oden system. 
Both are independent research efforts and not government 
funded. It remains to be seen what effect the Saab Celsius 
merger will have on this situation. Oden development has 
been ongoing since the early 1990s and is designed to fit 


the standard Swedish Type 116 pilot’s helmet. Oden has 





already been flown on a Viggen testbed. Gripen’s HMD will 
not be purely a sight, but also a basic flight aid displaying 
navigation and sensor data to the pilot. The Pilkington/ 
Denel-developed Guardian HMD has been selected for 
South Africa’s Gripens and will be integrated with the 
A-Darter high off-boresight AAM. It is possible that the 
Swedish Air Force will adopt this system, to save time and 
money. Two Guardian HMDs were delivered to the FMV 
in autumn 1998 for evaluation. The integration of an 
HMD does not become a critical issue in Sweden until its 
next-generation agile AAM, the IRIS-T, becomes available. 
The first flight trials of a HMD system and IRIS-T are 
scheduled for 2000. 

Ericsson will make several changes to the PS-05/A radar 
in Batch Two/Three as part of its overall JURA (JAS radar 
update) programme. When the new D96/MACS system 
computer is added the radar will get a new signal data 
processor (SDP), which will add more memory and will be 
faster than the existing SDP. Ericsson has already redesigned 
some of the radar elements fitted to Batch Two aircraft 
because several components (such as semi-conductors and 
processors) became obsolete. Flight testing of the JURA 


Left: The neat addition 
of the British-built 
Vinten Vicon 70 Series 
72C sensor pod will give 
export Gripens an 
effective low- and 
medium-level level 
reconnaissance 
capability. The Vinten 
system has been 
adopted as an affordable 
option for export 
customers, but Sweden 
still awaits a decision on 
its own larger and more 
capable recce solution. 





Above: Future 
Flygvapnet Gripens will 
be armed with the 
European IRIS-T agile 
dogfight missile, 
replacing the elderly 
AIM-9L Sidewinder. 
Because IRIS-T has 
adopted the same size 
and weight as the AIM-9, 
it can be carried by all 
Sidewinder-capable 
aircraft. Also fitted to 
this ‘growth-path 
demonstration aircraft’ 
is the Meteor long-range 
active-radar missile - 
another European 
programme, this time 
aimed at providing a 
future AMRAAM 
replacement. Just visible 
over the nose of the 
aircraft is the housing 
for the IR-OTIS IRST 
and FLIR system. 


Above left: The 
configuration of the 
Saab Dynamics IR-OTIS 
sensor installation is 
clearer on this model of 
a potential Gripen 
configuration for Chile. 
The aircraft is fitted with 
the new retractable 
refuelling probe, Meteor 
missiles, DWS 39 
dispensers and the Vicon 
reconnaissance pod. 
Chilean Gripens would 
also be armed the Rafael 
Python 4 missile, in 
place of Sidewinders. 
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Sweden’s 1996 Defence 
Decision cut 
Flygvapnet’s future force 
levels to just 12 Gripens 
squadrons, operating 
alongside a single 
squadron of upgraded 
JA 37 Mod D Viggens. At 
the time this was seen 
as a dramatic cut in 
capability, and the 
Swedish Air Force had to 
make some tough 
choices to hold onto its 
front-line units. One 
immediate casualty was 
the disbandment of 
F16M, the Lansen- 
equipped EW aggressor 
unit. No-one expected 
that a new round of cuts 
just a few years later 
would make the 1996 
plan look almost 
generous, A completely 
new ‘Defence Decision’ 
was announced in 
March 2000, changing 
forever the structure of 
the Swedish armed 
forces. The cuts were 
immense. The Army lost 
seven of its 13 Brigades 
(and of the remaining 
six, two are equipped 
but not manned), the 
Navy’s fleet of major 
surface combatants was 
reduced from 24 to 12 
and the submarine fleet 
from seven to five. In 
comparison to this 
situation the Swedish 
Air Force got off lightly. 
Flygvapnet will lose one 
combat wing, F10, and 
its home base at 
Angelholm will be shut 
down. The driving 
principle behind the new 
plan was the 
exploitation of 
technology to gain 
operational 
effectiveness and meet a 
whole new set of 
defence needs. As a 
result, while the navy 
lost ships and the army 
lost tanks, the Swedish 
Air Force lost none of its 
Gripens. 
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upgrade has begun and it will be introduced in early 2001 
for late Batch Two deliveries. 

Since 1994 Ericsson has been studying advanced airborne 
radar concepts for the FMV, which have led to the AESA 
(Active Electronically Scanned Antenna) programme for 
Gripen. The AESA radar uses an array of 1,000 trans- 
mitter/receiver (T/R) modules. Using digital beam 
forming, an AESA can interleave other functions alongside 
the basic radar functions, simultaneously. One Ericsson 
AESA radar can be divided into 20 sub-arrays that can be 
tasked with air-to-air and air-to-ground combat modes, 
plus ground mapping, missile datalinking, jamming rejec- 
tion and data communications. All the time, the radar has 
increased detection ranges and superior multiple tracking 
capabilities when compared to a conventional radar. In the 
early 1990s Ericsson’s active radar development was racing 
ahead of most competitors, certainly those in Europe, but 
the company had to rein back its progress for two reasons. 
First, funding was becoming an issue. It was not until July 
1999 that Ericsson received a development contract from 
the FMV. Second, the Swedish authorities were keen for 
Ericsson to find European partners and join the pan- 





European GTDR active radar R&D effort — so Ericsson has 
had to wait for the others to catch up. Under current plans, 
Ericsson hopes to fly a technology demonstrator, using an 
electronically-scanned T/R array with a PS-05/A ‘back 
end’, by 2004. Ericsson has had talks with both US and 
European partners and may well enter into several partner- 
ship agreements before the end of 2000. The Swedish goal 
is to equip Gripen with AESA technology in 2010/12. 

The Swedish Air Force is a forward-thinking military 
force and Gripen — which is only just beginning its opera- 
tional life — will be at the heart of Flygvapnet doctrine for 
at least 30 years. Over that time its future development has 
been clearly mapped out — and export customers should 
bear in mind that the US and French governments will not 
be spending a penny to develop the F-16 or Mirage 2000. 
Options such as waiting for JSF are looking increasingly 
unattractive as the programme struggles to find its feet in 
the US. More importantly, a major question mark hangs 
over just when JSF will be available for export, and just 
what export customers will get for their money. Those 
who can afford to follow the example of the UAE and its 
Block 60 F-16s — paying what seems to be approximately 
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US$80 million per aircraft whichever way one looks at it — 
are few and far between, and they will be left to shoulder 
all the development risk of their aircraft. At FIDAE 2000, 
the Commander-in-Chief of the South African Air Force 
very pointedly said that when Gripen won the SAAF’s 
technical evaluation, the finance and industry ministries 
“agreed with our decision”. Ola Héglund, a member of the 
Swedish Air Force’s Gripen tactical evaluation unit (TU-39), 
described his experience of the relationship between 
customer and supplier as follows: “When working with 
Saab, almost every time we get what we want. I can’t 
imagine that happening if we had bought 200 F-16s.” 

At an operational level, Gripen opens up a whole new 
approach to tactics and doctrine, which is completely 
proven in Sweden. To a customer looking at air power 
options fo 
thinking, albeit one that might seem like too extreme a leap 
for some. But as former test pilot Berndt Weimar put it, 
“There is no point in adopting a new weapons system if it 
Gripen is not a ‘superpower 


doesn’t change your tactics.” 
solution’, but despite — or because of — that, its actual capabilities 


the 21st century, Gripen offers a new way of 





are immense. The way the aircraft flies and fights is dramatic 
different and is evolving all the time. It is not the biggest or the 
fastest or the cheapest combat aircraft on the market, but it is 
the smartest, and the team behind it are in for the long haul. 

In March 2000 a new round of major defence cuts was 
implemented in Sweden, which slashed the operational 


structure of the army and navy and reduced the number of 


future Gripen squadrons (see Operators section). But the 
overall purchase of 204 aircraft remained untouched. To 
Flygvapnet’s Commander-in-Chief, General Jan Jonsson, 
the importance of Gripen national asset was obvious. 
“The message has been very clear. In Sweden we are doing 
away with anything that does not meet the ‘2010/2020 
requirement’ and the air force’s systems are the ones we 
need the most. Gripen is the driving vehicle to go into the 
future. It is the first networked combat system in the world 
and network orientation is the future. Everywhere, you 
hear about studies into the revolution in military affairs and 
dominant battlespace awareness, but we have already done 
that job and now everyone else has to catch up.” 

Robert Hewson 


F7 at Satends will 
always be the Gripen’s 
spiritual home, while 
remaining a centre of 
training expertise and 
operational excellence. 


Gripen production has 
stabilised at 18 per 
annum for Batch Two 
aircraft. When Batch 
Three arrives, in Spring 
2003, that rate will fall 
slightly, to 17. Saab has 
all the spare capacity to 
meet export orders and 
can even arrange short- 
terms leases of 
Flygvapnet aircraft to 
meet immediate 
customer needs. 






Sweden 





Flygvapnet (Swedish Air Force) 





Sweden is implementing a plan for its 
future air force, called Air Force 2000 
(FV2000). This concept will see the fielding 
of a seamless air defence data network 
that links fighters, AEW&C and Sigint 
assets through the StriC (Stri 90) control 
and reporting centres to the regional air 
commands and air bases. Dispersed basing 
across the network of BAS 90 road bases 
is a key element of operations. However, 
the details of the plan have been revised 
several times as successive cuts have been 
made to the Swedish defence budget. 

At the end of the 1980s Sweden had 26 
combat squadrons, but in the post-Cold 
War 1990s this number fell sharply. On 13 
December 1996 Sweden's parliament (the 
Riksdag) announced the latest in its regular 
Defence Decisions, one aimed at making 
heavy cuts to the defence budget. It was 
announced that the future front-line 
structure of Flygvapnet would comprise 
just 13 combat squadrons — 12 with Gripens 
and one flying upgraded JA 37 Mod D 
Viggens. This entailed a cut from the mid- 
1990s force level of 16 front-line squadrons. 
The Defence Decision confirmed that eight 
of the 12 Gripen squadrons would be 
equipped with Batch One and Two 
deliveries, while the other four would be 
filled by Batch Three. However, the final 
size of the Batch Three order (64 aircraft) 
was not confirmed until 26 June 1997. 

Sweden's first operational Gripen unit 
was F7 Skaraborgs Flygflottilj (F7 Wing) at 
Satenas, in southwestern Sweden. F7 has 
established a tradition as a ‘lead unit’, with 
a history that stretches back to the Caproni 
B16 bomber. It was Flygvapnet's first jet 
fighter unit (with the J 21R) and oversaw 
the introduction of the multi-role AUS 37 
Viggen, which paved the way for pilot 
transition to the Gripen. F7 has three 
component squadrons, which like all 
Swedish squadrons are designated by 
colour: Réd (red, 1st squadron), Bla (blue, 
2nd Squadron) and Gul (yellow, 3rd 
squadron). Squadron and wing callsigns are 
derived from the position of the wing's 
designator number within the Swedish 
phonetic alphabet — thus Gustaf Réd is the 
1st squadron. Gustaf Gul is Flygvapnet's 
only C-130 unit, and it is based in a 
separate hangar complex on the opposite 
side of the air base. That leaves F7 with 
two component Gripen squadrons. 














Production Batch One 








39101 to Saab for trials duties 
39102 8 June 1993 
39103 27 May 1994 
39104 2 June 1994 
39105 11 April 1995 
39106 22 March 1995 
39107 14 March 1995 
39108 5 September 1995 
39109 12 October 1995 
39110 27 September 1995 
39111 24 October 1995 
39112 21 November 1995 
39113 15 April 1996 
39114 5 September 1996 
39115 24 January 1997 
39116 7 June 1996 
39117 23 September 1996 
39118 30 August 1996 
39119 24 January 1997 
39120 10 January 1996 
39121 1 March 1996 
39122 26 March 1996 
39123 7 March 1996 
39124 16 April 1997 
39125 2 May 1996 
39126 24 June 1996 
39127 14 November 1996 


Gripen deliveries for Flygvapnet 





The first Gripen squadron was Gustaf Bla, 
which was declared fully operational on 
1 November 1997, following a major 
combat evaluation exercise. It was 
‘ollowed by Gustaf Réd on 30 December 
1998. It has been the case that aircraft with 
uneven serial numbers have been allocated 
o Gustaf Réd and those with even 
numbers to Gustaf Bla, but there is no clear 
way of telling one squadron’s aircraft from 
another. Sweden's Gripens will soon also 
lose their basic wing markings, always 
previously carried as a number on the nose. 
n 1998 the numerical wing marking was 
replaced by a small letter on the top of the 
fin —'G’' in the case of F7. However, to aid 
centralised maintenance and the swapping 
of aircraft between squadrons, even this 
small distinguishing feature is now being 
deleted from Swedish Gripens. 

The markings and camouflage schemes 
applied to the Gripen force have changed 
several times over the years. An overall 
matt grey finish, with high-visibility national 
markings, was applied to the first few 
production aircraft. Most Batch One 
deliveries carried black wing markings on 
the nose and Dayglo serials on the fin. As a 
security measure, on previous Swedish 
combat aircraft the two-digit codes carried 
on the fins bore no relation to the actual 
aircraft serial number and were changed 
over the lifetime of the aircraft. On the 
Gripen this system was dropped, and the 
code always reflects the last two digits of 
the serial. Batch Two aircraft introduced 
low-vis grey markings on an overall grey 
finish. The black radome was eliminated as 
a result of radar propagation problems. On 
4 September 1996 39128 became the first 
aircraft to fly with the new low-vis markings. 

On 30 September 1999 the first two 
Gripens arrived at F10 Skane Wing, 
Angelholm, to inaugurate the third of 
Sweden's planned Gripen squadrons. 
However, a shadow was already looming 
over the entire Swedish Defence Forces as 
a new Defence Decision, even more radical 
than the 1996 plan, was being finalised. On 
30 March 2000 the Riksdag passed a new 
Defence Bill and confirmed that the 
Swedish Air Force would now have just 
eight Gripen squadrons, distributed over 
four wings. F10's home at Angelholm, 
which has just completed an expensive 
modernisation programme to prepare it for 














39128 14 November 1996 
39129 4 March 1997 
39801 With Saab/FMV for test and trials 
Production Batch Two 

39131 17 January 1997 
39132 8 April 1997 
39133 4 April 1997 
39134 7 April 1997 
39135 28 April 1997 
39136 5 June 1997 
39137 24 June 1997 
39138 19 June 1997 
39139 3 September 1997 
39140 31 July 1997 
39141 5 August 1997 
39142 12 September 1997 
39143 15 October 1997 
39144 5 November 1997 
39145 12 January 1998 
39146 25 November 1997 
39147 13 February 1998 
39148 15 December 1997 
39149 9 March 1998 
39150 17 March 1998 
39151 20 March 1998 
39152 10 June 1998 
39802 19 May 1988 
39153 24 June 1998 
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Above and inset: Red marks the badge of F7 Wing’s 1st squadron, 
1 Divisionen, Gustaf Réd, while the badge of 2 Div. Gustaf Bla is blue. 
TU JAS 39 is the operational tactics development unit attached to F7. 


Above: This line-up of Batch One 
Gripen’s clearly shows the 
transition in colour schemes that 
occurred from Gripen 39108 to 
39109. No black-nosed aircraft 
remain in F7 service today. 





39154 10 June 1998 
39155 23 June 1998 
39156 12 August 1998 
39157 18 August 1998 
39158 28 October 1998 
39159 16 December 1998 
39160 17 November 1998 
39161 20 November 1998 
39162 8 February 1999 
39163 21 January 1999 
39164 16 February 1999 
39165 12 January 1999 
39166 21 April 1999 
39167 6 March 1999 
39168 10 May 1999 
39169 7 June 1999 
39170 8 June 1999 
39803 31 May 1999 
39171 1 July 1999 
39172 20 August 1999 
$9173 2 December 1999 
39174 20 September 1999 
39175 18 November 1999 
Deliveries by year 

1993 1994 1995 1996 

2 2 8 14 


Total: 78 (including JAS 39Bs not yet in formal Flygvapnet service) 





Below: Batch Two deliveries 
introduced a new two-tone scheme. It 
was later decided to drop numerical 
wing markings and adopt a letter code 
on the fintip instead. Even this small 
code is now being deleted. 


39176 
39804 
39177 
39178 
39179 
39180 
39181 
39182 
39183 
39184 
39185 
39186 
39187 
39805 
39189 
39190 
39806 
39191 
39192 
39807 
39193 
39194 


1997 
20 





8 December 1999 


1999 2000 


16 








Gripen operations, will be closed down and 
the unit disbanded. The two Gripen 
squadrons under operational conversion 
there will cease operations by 31 December 
2002 and transfer to F17 Blekinge Wing. 
The Riksdag decision brings other 
changes to the ongoing introduction of the 
Gripen system at the different wings. The 
previous plan called for F16 Uppland Wing, 
at Uppsala, to become the third Gripen 
wing. Indeed, by late 1999 the initial 
conversion training process had already 
begun. Now, F21 Norbotten Wing, at Lulea 
in northern Sweden, will become the next 
unit to transition to the Gripen. Conversion 
training for the wing's technicians and 
pilots will start later this year, and the 
wing's first fighter squadron will be 
operational with Gripens in 2002. The 
reconnaissance squadron at F21 is 
scheduled to fly its AJSF/AJSH Viggens 
until the end of 2003. The first of the two 
squadrons of F4 Jamtland Wing, based at 
Ostersund, is scheduled to begin 
conversion during 2002. That year will also 
see the F10 Gripens relocating to F17 Wing 
at Ronneby, which means that all four 
Flygvapnet wings should have partially 
re-equipped by 2004. This is another 
change from the 1996 plan, which had one 
Viggen squadron operational at Uppsala 
until the end of 2004. 
Discussing the latest cuts, the Swedish 
Air Force chief, General Jan Jonsson, said, 
"Closing the second Gripen wing is not the 
safest way to go into the future, but we 
have to live with it. To put it into 
perspective, we will lose one-third of our 
squadrons, but keep all our aircraft and 
pilots. All in all, we've come out on top.” 











39156 is the only Gripen to have 
been lost by Flygvapnet, seen just 
two weeks before it crashed on 20 
September 1999. During high-g, 
low-level air combat training, 
jetwash from the aircraft he was 
pursuing forced the pilot of 156 to 
lose control of his aircraft, but he 
ejected safely over Lake Vanern. 


To be able to handle the requirement for 
operational and conversion training, plus 
the stated objective of having two Gripen 
squadrons ready for rapid deployment 
overseas at all times, the SAF is instigating 
a new seven-year operational cycle. Over a 
typical 14-year career, a Gripen pilot will go 
through each squadron phase twice. At any 
one time, four squadrons will be 
assimilating five new pilots, while three 
squadrons will be in operational work-up or 
on readiness alert. The final (eighth) 
squadron will be one of the two at F7 
Wing. It will have the central conversion 
training function with an intake of 10 
students every six months, for a 12-month 
training cycle. These students will, in turn, 
be divided into groups of five and allocated 
to the four ‘operational training’ squadrons. 
Each of the eight squadrons will have 
approximately 25 Gripens, but F7 Wing will 
maintain two oversized squadrons with 
aircraft and personnel equivalent to three of 
today's squadrons, which typically operate 
16 aircraft. No Gripens will be kept in 
storage or reserve — all will be kept flying. 
The new structure will come into effect on 
1 July 2000 and be fully implemented by 
2003/04, “which is pretty quick, by the 
way,” added General Jonsson. 





Saab 


Saab operates its own test fleet dedicated 
to basic systems development and the 
improvements destined for Batch Three/ 
export standard Gripens. The aircraft 
operate from the Saab plant at Linkdping. 
Presently Saab has two of the four 
remaining prototypes active, the first 
production aircraft (39101), the first JAS 39B 
and a representative front-line aircraft 
(currently 39104). Additional Gripens are 
‘borrowed’ as required. When the Fighter 
Viggen was developed in the late 1970s 
Saab developed a new in-house flight test 
instrumentation (FTI) system called MAT80. 
This was also used for the first stages of 
Gripen testing but with the go-ahead for 
the JAS 39B project in 1992 it was agreed 
that MAT80 needed to be improved and 
modernised. The result was COMET 
(Compact Measurement and Test system), 
a fully-digital FT| system with all measured 
data stored on disc and down-loaded to a 
laptop computer after each flight. COMET 
was built into 39800 at the sub-assembly 
stage and made its first flight in April 1996. 
The system has since replaced MAT80 in 
three old test aircraft (39-3, 39-5 and 39101). 





Saab current test fleet status: 


39-2: retired at the end of 1999. 

39-4: retired at the end of 1999. 

39-3: modified with the new Sundstrand 
APU and the NINS/NILS system. 

39-5: fitted with the new Mark 4 bus 
architecture and D96 computers planned 
for Batch Three Gripens. 

39800: being modified to serve as the full 
Batch Three/EBS testbed with the addition 
of colour AMLCD MFDs, new IFF, EWS 39, 
FADEC and OBOGS. 

39104: early production aircraft, equipped 
with FTI and will be used mainly to test 
improvements planned to be introduced on 
Gripens already in service with Flygvapnet. 


It is not possible to implement some of the 
major improvements destined for future 
Gripens in an existing test aircraft. 
Therefore, a late-production Batch Two 
aircraft, 39207, will be converted to act as 
an all-new testbed, 39-6. 39-6 will 
introduce the first colour displays and the 
Mark 3 avionics fit and is scheduled to 
enter the test programme during 2002. 


39101, the first production Gripen has been retained by Saab and acts as a 
full-time test aircraft. 





The FMV is Sweden's Defence Materiel 
Administration, the government agency 
responsible for all military acquisition 
programmes. It oversees the entire life 
cycle of any new weapons system and is 
closely involved in drawing up the basic 
specification, operational requirement and 
system design. The FMV has a major 
responsibility for development tests and 
trials, and continues to be involved in 
manufacture, in-service support and, 
ultimately, phase-out. The FMV is Saab's 
‘customer’ for the Gripen and is responsible 
for several specific elements in the flight 
test programme. These include weapons 
integration, electronic warfare, and 
communications development and testing. 
When a new avionics software edition is 
cleared at Saab, it is delivered to the FMV 
for tactical and operational testing. The 


Gripen Operators 





Férsvarets Materielwerk (FMV) 





FMV then clears the final edition for service 
and delivers it to the Swedish Air Force. 
The FMV's active test arm, FMV:PROV, 
operates from two locations — the RFN 
Vidsel weapons test range in northern 
Sweden, and the Linkdping Flight Test 
Centre at Malmen AB, Malmslatt, just 
outside Linképing (which is quite separate 
from Saab's own facility at Linképing). Gripen 
test activity is also conducted at the Arboga 
antenna range, which handles RCS testing. 
Aircraft marked ‘FC’ (including, briefly, 
some early Gripens) were operated by the 
Foérsdkcentralen central test unit, which has 
since been reorganised as FMV:PROV. The 
FMV has its own test pilots and is currently 
engaged in approving the two-seat JAS 39B 
for Flygvapnet service. As of early 2000, all 
flying JAS 39Bs were officially under FMV 
control, pending their final clearance. 


South Africa 





South African Air Force (SAAF) 





The SAAF evaluated 13 different aircraft 
before settling on a short-list of three in 
1998: the Saab-BAe Gripen, Dassault 
Mirage 2000-5 and the DASA AT-2000 
(MAKO), which DASA was proposing as a 
joint venture with Denel. A US-imposed 
weapons and content embargo — that 
eliminated US manufacturers from the 
competition — was not lifted until August 
1998. On 18 November 1998 South Africa 
became the first Gripen export customer, 
when the government there announced 
that Saab-BAe was the preferred bidder to 
supply the SAAF with its next-generation 
multi-role fighter aircraft. On 3 December 
1999 the export contract was formally 
signed in a ceremony at Pretoria. The final 
value of the deal, which includes 28 
Gripens and 24 Hawk 100s, was set at 
ZAR15.7 billion. The Hawks will be 
delivered from 2005 to 2006 and Gripen 
deliveries will begin in 2007. An initial batch 
of nine two-seat Gripens will be followed 
by 19 single-seat aircraft from 2009, and all 
will be handed over by 2012. 

In the lead-up to the SAAF deal, Saab- 
BAe had already placed several contracts 
with South African industry, all of which 
were quite independent of any Gripen 
acquisition and aimed largely at supplying 
the future export market. 

In November 1998 Grintek Electronics 
Systems, South Africa's leading defence 
electronics company, was selected to 
provide a new fully-digital audio 
management (AMS) system for the Gripen, 
in a contract worth US$10 million. The 
AMS is based on Grintek’s existing GUS 
1000 radio communications system and 


will be fitted to SAAF Gripens and to those 
for other customers. Grintek is a 
communications systems specialist and 
pioneered the development of secure 
frequency-hopping radios. 

In March 1999 Avitronics, a member of 
the Grintek group, received a ZAR6.2 
million (US$1 million) contract from Saab 
Ericsson avionics to design and produce a 
new power unit for the colour displays in 
Sweden's Batch Three Gripens. In the 
longer term, the Avitronics sub-assemblies 
will be fitted to all export Gripens. 

Also in March 1999, Avitronics received 
a second Gripen contract, this time to 
design and build a new communications 
control and display unit (CCDU) for 
Swedish Batch Three and export aircraft. 
The CCDU features a 5-in (12.7-cm) active- 
matrix LCD screen and its function will 
expand from being just an element of the 
onboard comms system to a general- 
purpose MFD. 

At the same time as the Avitronics 
contract was issued, Denel Aviation won a 
separate order to design and develop 
NATO-standard (MIL-A-8591-H) multi- 
function weapons pylons, initially for all 
export Gripens. As part of the contract, 
Saab-BAE will equip Denel with a CATIA 
computer-aided design system. This will 
allow Denel to support other aspects of 
Gripen operations in South Africa. 


Gripen will be South Africa’s next- 
generation combat aircraft, 
replacing the existing force of Atlas 
Cheetah Cs and Cheetah Ds 
(upgraded Mirage IIIs). 
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A key Western strategy in Africa is to encourage the local nations to 
participate in their own peacekeeping operations. Through 
exercises, NATO donor nations provide the airlift resources and 
expertise to allow nations such as Gabon to become proficient in 
organising and controlling a multinational operation. ~ 


~ ~ 


Above: Gabon’s single CN-235 is seen at the main 
transport base at Leon M’Ba Airport, located on the 
opposite side of the airfield from the main international 
terminal. 


Left: This Spanish CN-235 came from Ala 35 at Talavera. 


Right: A French Transall demonstrates a ‘poset 
d’assault’ - a tactical short landing - to deliver an 
AML-90 armoured car to the RECAMP battalion during 
Exercise Gabon 2000. 


Below: A C-130H from the Belgian air force’s 20 
Smaldeel shares the dirt ramp at Lambarene with an 
ANG Hercules during resupply operations. 














Exercise Gabon 2000 


n Janua 90 Gabon hosted a ma 

cise which involved eight African nations 

and eight from NATO. Intended to improve 
the ability of African forces to undertake peace- 
keeping and crisis management operatior 
Exercise Gabon 2000 is part of the tripartite 
(US/UK/France) initiative to assist African 
nations in developing the resources needed to 
make a genuine contribution to peacekeeping 
operations in the continent, and represented a 
direct application of the French RECAMP 
(Reinforcement de Capacités de Maintien de la 
Paix) concept of reinforcement of African peace- 
keeping capabilities. 

Eight African nations (Burundi, Cameroon, 
Central African Republic, Chad, Congo 
Republic, Equatorial ‘Guinea, G and Sao 

omé and Principe), provided a force of around 
600 troops to undertake the operation. With the 
exception of Gabon, none of these nations 
contributed any air assets. 

An airbc nsport force and training 
support was pro the eight Western 
‘donor’ nations. chee -130s came from 
Belgium (one), the UK ( and the United 
States (two). Italy provided an Alenia G222, 
Portugal a CASA 212 and Spain an Airtech 
CN-235. France allocated three Transalls, three 
Cougar helicopters and a single Fennec to the 
exercise, although two of the Transalls and the 
Fennec are permanently based at Libreville-Leon 
M’Ba International Airport to support French 
troops stationed in Gabon. 

The Forces Aériennes Gabonaises contributed 
a single CN-235 to the exercise. Unfortunately, 
the two C-130s operated by the Gabonese air 
force were unable to participate: one is in South 
Africa on rework while the other is marooned 
Portugal awaiting the provision of funds for its 
mainténance. Gabonese army helicopters were 
also heavily involved. 





Gabon’s army air corps 


The Gabonese army received its first 
helicopter, a Bell 47, in 1968. In 1970 the 
Escadrille Légére d'Hélicoptére de 
l'Armée de |'Air Gabonaise (light 
helicopter squadron of the Gabonese air 
force) was created. In 1986 the Aviation 
Légére des Armées (army air corps) was 
established, independent of the air force. 
Most of the air force’s helicopters were 
grouped in the new formation. At the 
time Gabon was enjoying an economic 


boom thanks to oil revenue, but by 1998 
the entire helicopter force had been 
grounded by lack of maintenance, 
funding shortfalls and the ravages of 
operations in Gabon's harsh climate. 

In response to this state of affairs, 
France dispatched a Military Assistance 
mission which undertook the 
reorganisation of the ground 
infrastructure. By the time of Exercise 
Gabon 2000 in January, eight helicopters 
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Above: Gabon received five SA 330C 
Pumas and a single SA 330L 
(illustrated). The aircraft is fitted 
out for staff/VIP transport. 


Left: The single Agusta-Bell AB 412 
also has a passenger transport 
interior. Gabon earlier operated two 
Bell 212s, but one was written off in 
1985 and the other sold. 


were flying again, with 15 pilots available 
and 27 ground maintenance personnel. 

At the time the fleet consisted of one 
Agusta-Bell AB 412, two Pumas, three 
Gazelles and two Alouette Ills. 

During the exercise the ALA fleet was 
heavily involved. Gazelles and Alouettes 
were used to reconnoitre the Libreville- 
Lambarene route, while Gazelles 
provided fire support during the 
operation to seize Labarene airport. A 
Gabonese Puma joined the air assault, 
operating alongside French Cougars. 


Lasting for a week, Gabon 2000 simulated the 
deployment of an African multinational peace- 
keeping force to a fictitious nation emerging 
from a civil war — a very realistic scenario in the 
continent. It was staged some 240 km (150 
miles) to the southeast of the Gabonese capital 
Libreville in the province of Moyen-Ogooué, an 
area of deep equatorial jungle. The exercise’s 
aims were to maintain peace after an initial inser- 
tion, establishment of a logistics chain and 
conduct resupply operations, protect the civilian 
population, and implement a humanitarian aid 
operation. 

Transports from the donor countries were first 
employed in collecting the forces from the 
various African nations. The shorter-range 
RAF Hercules crews are no strangers to Africa. 


This C.Mk 3 taxis at Lambarene - the simulated 
airhead for the Gabon 2000 air bridge operation. 





Above and right: As part of a 
major French arms package 
(which also included two 
Ecureuils), five SA 342L1 
Gazelles were delivered in 1985, 
three of which are now 
operational. The Gazelle 
represents the ‘teeth’ of the 
ALA. Three of the Gazelles are 
reported to be HOT missile- 
capable, but the main armament 
is either the Brandt (now TDA) 
Type LR-68-12 rocket pod 
(illustrated) or machine-guns. 
The rocket pods have 12 tubes 
for 68-mm SNEB or Multi-Dart 
rockets. Weight of the empty 
pod is 40 kg (88 Ib), while 
loaded it weighs 138 kg (304 Ib). 
Various warhead options are 
available. 


Left: Gabon took delivery of six 
Alouette IIIs in the early 1970s. 
The two current operational 
aircraft are primarily involved in 
reconnaissance/scout missions. 
With the exception of combat 
fixed-wing aircraft (Mirage 
5G/5DG), Gabon’s air force and 
army aircraft wear civil 
registrations. In the 1970s and 
1980s Gabon had a presidential 
guard air wing, equipped with 
six ex-South African Harvard Mk 
IIs followed by six ex-French 
AD-4NA Skyraiders. Apart from 
two of the Skyraiders, these did 
not wear ‘TR-’ registrations. 


used to bring in the forces from 
Sao Ton ortugal) and Equatorial Guinea 
(Spain), while Hercules and Tr: ls brought in 
the contingents from Burundi (France), 
Cameroon (Belgium), Chad (US) and the 
Congo (UK). Once the force was in place, the 


exercise started with the a reconnoitre of 


Lambarene airfield by Gabonese marine 
commandoes, followed by an air assault by 
Transalls dropping Gabonese paratroops. The 
seizure of the airfield allowed the establishment 
of an air bridge between Libreville and 
Lambarene. Yves Debay 


The two USAF C-130s came from the Maryland 
and Michigan Guards. The US crews reportedly 
took some time to become acquainted with local 
customs: they refused to allow on board a 
Gabonese officer and the live crocodile 
accompanying him! 
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Nellis 


Range Complex 





The USAF’ 
Playground 


Photo-feature by Mark Farmer 





Above: A pair of F-15Cs drops flares 
during a low-level air defence routine. 
The Nellis ranges often play witness 
to low-level chases between fighters 
and attackers. 


Left: Six rockets can be seen in flight 
after being fired from this 57th Wing 
A-10A. The Nellis complex boasts a 
number of live-fire ranges, many 
located along the western side of the 
area, adjacent to the highway which 
leads from Las Vegas to Tonopah, to 
the north of Indian Springs airfield. 


Right: This A-10 is firing a 
daytime TV AGM-65 Maverick. 
In the anti-armour role the 
Maverick is the preferred 
weapon of the A-10, being able 
to out-range most battlefield 
air defence systems. 


Below: An F-15E wheels over 
the bombing range while 
2,000-Ilb Mk 84s explode on 
target. Visible are a collection 
of vehicles, mostly surplus 
tanks, positioned in the desert 
to act as targets. On one of the 
dry lakes there is a vehicle 
‘convoy’ for practice attacks. 


Airfields in the range 


The range complex is dotted with real and mock 
airfields. Apart from Groom Lake, the biggest base is 
Tonopah Test Range Airfield (above, with ‘Janet’ 737 
on the ramp at the bottom), once home to the 

F-117 force. No details have been disclosed as to its 
present status, although it is believed to be home for 
the USAF's ‘Scud’ missiles and their TELs, which 
roam out during exercises. Shown below is one of 
the mock airfield targets — Salisbury Springs. Other 
useable airstrips include those in the atomic test site 
(Paiute Mesa, Yucca Flats) and various lakebed 
landing sites. Just outside the range, at Alamo, is a 
gravel strip often used by Special Forces transports. 
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Above: Although 
most of the time 
Groom Lake is dry, it 
occasionally floods 
after heavy rain. 













Right: If the signs fail to 
deter the ‘Guys In 
Lawnchairs’, the armed 
security patrols 
certainly will. 


Groom Lake - the ‘Box’ 


No review of the Nellis Range Complex can be complete without mention 
of the Groom Lake test site (Det 3, AFFTC), home over the years to the 
U-2, A-12, Have Blue, Tacit Blue, F-117, MiGs ... and who knows what else. 
Security around the base is extremely tight, even though dedicated 
‘interceptors’ have found publicly accessible vantage points. The best of 
these were ‘land-grabbed’ by the USAF in 1995, although others remain. In 
1999 the Department of the Environment ceded land rights of Area 51 over 
to the USAF. At the time of writing, despite years of surveillance from the 
outside and many reports and sightings, the only aircraft of note to be 
photographed at Groom Lake was a MiG-21. 

The airspace around the base is a strict ‘no-go’ area, even for military 
pilots, and is covered by a square-sided restricted area known as R-4808 
North. To military aircrew using the Nellis Range Complex the area is 
simply known as the ‘Box’. The base has been built up considerably in 
recent years and now boasts two runways. Additional runways are marked 
out when the lakebed is dry. 


Left: A regular sight in the ranges are the Below: The mountains to the north of Las 
anonymous Boeing 737/T-43s used by Vegas regularly reverberate to the eerie 
EG&G to fly personnel! to various test sound of the A-10’s GAU-8/A Avenger 
sites, including Groom Lake. The aircraft cannon being fired. This ‘Warthog’ is 
operate with JANET callsigns from Las from the Nellis-based A-10 Fighter 


Vegas-McCarran. 


Below: A B-2 from the 509th Bomb 
Wing dumps its load of 40 Mk 82 
ballute-retarded bombs during a 
Capstone firepower demonstration. 
The Nellis ranges are regularly used 
by aircraft flying in from other bases, 
offering the facilities for live drops of 
this magnitude available at only a 
few ranges in the United States. 


Weapons School, part of the 57th Wing. 





Nellis Range Complex 


The ‘Petting Zoo’ 


Situated in the Nellis AFB site is the Threat Training 
Facility of the 547th Intelligence Squadron, a walled- 
off compound containing a ‘rogue's gallery’ of 
captured equipment, mostly of Soviet manufacture. 
Universally known as the ‘Petting Zoo’, the TTF 
allows military personnel the chance to see potential 
threat systems up close. Aircraft types on display 
include Mi-24, MiG-17, -21, -23, -29 and Su-7. 


With the name Lt Gen. David J. McCloud below the cockpit, this MiG-17 is painted to represent a 
Korean War MiG-15. In the 1990s the USAF declassified reports of flight tests of the MiG-21F-13 
in 1968 (codename Have Doughnut, now in the ‘Petting Zoo’) and two MiG-17Fs in 1969 (Have 
Ferry, Have Drill) which, judging from the supporting photos, were almost certainly conducted 
at Groom Lake. The Foreign Technology Division’s squadron has been reported as the 4477th 
Test and Evaluation Squadron, variously known as the ‘Red Hats’ or ‘Red Eagles’. 


Left: Nellis has a number of outdoor 
aircraft exhibits, including this Su-7 
outside the ‘Petting Zoo’. The exact 
provenance of this aircraft is not known, 
but it is likely to have come from Egypt. 


Right: Among the TTF’s prize items is 
this MiG-29 ‘Fulcrum-C’, one of a batch 
bought by the USAF from Moldova. The 
impoverished ex-Soviet republic needed 
to sell the aircraft, and the US stepped 
in to avoid their sale to what might be 
considered an undesirable customer. 


Left: While rumours of USAF-owned 
MiG-29s operating in the Nellis 
ranges abounded in the late 
1980s/early 1990s, the ‘real thing’ 
came to Nevada very visibly in 
October 1999, when the Luftwaffe’s 
JG 73 deployed six ‘Fulcrums’ to take 
part in Red Flag 00-01. They flew 
alongside F-16s as part of the Red 
Force adversaries. Note the false 
cockpit on one of the MiGs, 


Below: USAF Phantoms once 
claimed to ‘own’ Nellis, but now the 
F-4’s appearance is restricted to visits 
from overseas exercise participants, 
Here a pair of Luftwaffe F-4Fs refuels 
from a 92nd ARW KC-135T high over 
the range during a Red Flag sortie. 





Above: ‘Just another day at the 
office’ - while the ALE-20 
dispensers vigourously pump out 
flares a stick of 51 M117 bombs is 


released by a 5th Bomb Wing 
B-52H. The Nellis ranges contain 
around 1,400 individual targets, 
including large simulated industrial 
complexes, as might be attacked by 
heavy bombers. 


Right: Although current NATO 
doctrine favours medium-level 
operations, OLF (operational low 
flying) is still an important part of 
Nellis operations. The range’s 
topography, consisting in the main 
of long north-south valleys and 
mountain ranges, provides ample 
opportunity for low-level practice 
down to 100 ft AGL (above ground 
level) with few restrictions. 


Threat simulation Below: Accompanying many 


a . ; ; ; of the radar threat emitters 
Providing a high degree of realism during tests and exercises is the are ‘Smokey Sam’ launchers 


considerable array of threat sites positioned in the range complex. Many - simple rockets which 

are concentrated in the Tolicha Peak Electronic Combat Range (below) — provide a visual simulation 
the notorious ‘Valley of Death’ — in the northwest of the complex. Threat , of SAM launches. 

radars are provided with optical sensors and oscilloscope trace recorders - 

to analyse the performance of the aircraft as they attempt to jam, chaff, 

flare and evade the defences. 


Above: Many of the threat 
simulators are truck-mounted 
to allow their relocation around 
the ranges. Most replicate 
‘single-digit’ (SA-2, -3 etc) 
threats, although some ‘teen’ 
threats are now being deployed. 





Site IV - threat evaluation 


In the northern sector of the range complex is Site IV - a highly 
sensitive facility that is believed to conduct tests using radars and 
other sensors of foreign origin. They are thought to be tested 
against US EW and countermeasures systems and also, it is 
believed, against nuclear fuzes and other potentially electronically- 
sensitive systems. 


Nellis Aggressors 


The Adversary Tactics Division, usually referred to as ‘AT’, is part of the 414th 
Combat Training Squadron, which oversees the Flag exercises. F-16C/Ds are 
flown in the adversary role in support of Flags and occasional trials, forming 
the backbone of Red Air, although other aircraft are often brought in to fly 
alongside the AT specialists. As the inheritors of the USAF's Aggressor 
traditions, AT maintains a vast expertise in the capabilities and tactics of 
foreign aircraft and air forces. The F-16s are flown in such a way as to 
replicate whatever foreign aircraft types are required by the exercise scenario, 
with tactics altered accordingly. The aircraft are painted in various schemes, 
based loosely on potential threats. Jamming equipment is often carried to 
create a realistic EW environment. Wingtip ACMI pods on both Aggressors 
and their opponents allow fights to be followed, recorded and analysed in the 
RFMDS (Red Flag Mission Debrief System) centre. 


Rescue Hawks 


Several Sikorsky HH-60G Pave Hawks 
(left) are based at Nellis, serving with 
two units. The HH-60 Division of the 
USAF Weapons School (formerly the 
Combat Rescue School) handles 
combat search and rescue (CSAR) 
training, trials and operational 
evaluation, while the 66th Rescue 
Squadron is assigned to Nellis to 
provide rescue cover within the range 
and in the surrounding area. The 
squadron also deploys detachments to 
Southwest Asia. A usual feature of a 
Red Flag exercise is a major CSAR 
exercise, with a ‘real’ downed aircrew 
drawn from among the exercise 
participants. Blue Air has to put 
together a package to retrieve the 
downed crew, opposed by Red Air 
and Nellis’s own threat simulators. In 
the scene opposite two 66th ROS 
HH-60Gs are seen landing for the 
extraction while a ‘Sandy’ 

A-10 provides cover overhead, firing 
its GAU-8/A cannon at simulated 
ground forces. 
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The F27 and F50 family 
in military service 


The F27’s military achievements are unsung, but undeniable. In 
addition to building the world’s first light turboprop tactical 
transport, Fokker pioneered the development of affordable 


maritime patrol and anti-surface warfare aircraft. F27s have served 
as Elint platforms, special forces aircraft, target tugs and VIP 
transports. When the F27 finally bowed out, in 1986, Fokker 
moved on to the similar but superior Fokker 50. The F50 design, 
and Fokker itself, fell victim to the cut-throat regional airliner 
market of the mid-1990s, but not before giving birth to arguably 
the most sophisticated military aircraft in their class. 


ith the F27, Fokker invented a new 
‘ X ] type of aircraft that has since 
become almost an industry cliché — 


‘the DC-3 replacement’. Other manufacturers 
aimed for the same goal, but Fokker was the 
first and by far the most successful. By the 1950s 
the world’s aircraft manufacturers were all 
trying to develop a modern aircraft to win new 
sales from the huge community of Douglas 
C-47/DC-3 operators. The Dutch firm (then 
properly known as N. V. Koninklijke 
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Nederlandse Vliegtuigenfabriek Fokker) was, in 
the early years, most interested in airline 
business for its striking new design. As the F27 
became more established, and the basic design 
became more capable, Fokker moved into a 
military market which its products still serve 
today, nearly 15 years after the last aircraft rolled 
off the production line. 

There is no such animal as a DC-3 replace- 
ment — there never was and there never will be. 
Even today, hundreds of Twin Wasp engines 
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Left: F27-100 C-1 was the first Friendship to be 
delivered to a military customer. The aircraft 
served 334 Squadron, KLu, faithfully from its 
delivery in 1960 to its retirement in 1996. 


still take to the air with C-47/DC-3 operators 
worldwide — to say nothing of re-engined 
turboprop aircraft like the Basler T-67. When its 
time finally comes, the F27 will prove to be just 
as irreplaceable. Hundreds of F27s are in every- 
day service, with approximately 100 in military 
and government hands alone. Even today the 
F27’s clean lines do not look dated, but the 
final, now familiar, configuration did not 
emerge overnight. It was mostly British manu- 
facturers who made the running in the post- 
World War II airliner market. Vickers had 
flown the prototype Viscount, the world’s first 
turboprop airliner, as early as 1948. By the time 
the F27 emerged, work was well under way on 
the much larger Britannia. Needless to say, the 
world’s first jet airliner, the de Havilland Comet 
of 1949, was British. However, the UK was 
slow to capitalise on its advances and by the 
early 1950s new designs were taking shape on 
US drawing boards that would take away 
Britain’s early lead once and for all. 

One area into which US manufacturers did 
not venture was the short-haul airliner market — 
what were then referred to as trunk and feeder 
aircraft but today have been rebranded as 
regional airliners. Fokker had built a batch of 
six Saab Scandias — an unsuccessful 30-seat 
piston-engined airliner — under licence, and had 
been a leader in pre-war airliner development. 
On the back of this experience, Fokker recog- 
nised a gap in the market and seized it. Its first 
serious design was the twin-jet F.26 Phantom, a 
17-seat airliner that was far ahead of its time. 
These ambitions were scaled back and Fokker 
instead opted to build a larger aircraft using the 
new Rolls-Royce Dart turboprops which were 
proving so successful on the Viscount. With the 










The F27 Maritime offered an efficient low-cost 
alternative to larger maritime patrol aircraft 
such as the P-3 Orion, and appealed to several 
nations. Spain bought three to fulfila SAR 
commitment around the Canary Islands. 


‘DC-3 replacement’ concept always in mind, 
Fokker drew up a 28- to 36-seat aircraft design 
optimised for 300-mile (482-km) sectors. 
Maximum cruising speed was pegged at 280 
mph (450 km/h) at an altitude of 20,000 ft 
(6096 m). The new aircraft also had to have a 
degree of STOL performance and be capable of 
operating with a full load from a 2,400-ft 
(731-m) runway. Pressurisation was a necessity, 
but the F27 had also to be rugged and simple, 
to cope with austere conditions. 

Wind tunnel testing began in May 1951 to 
validate the basic design, which was essentially 
the same as the production aircraft. One key 
feature was the high wing layout, chosen for its 
aerodynamic efficiency but also to ease ground 
loading and to maximise the view from the 
cabin. To this end, the F27 was fitted with large 
oval cabin windows — for which generations of 
passengers ever since have been grateful. After 
18 months of tunnel work, several refinements 
were made to the F27, including a more 
elongated nose and a low-set, dihedral tailplane. 
The F27’s high-wing design harked back to the 
famous Fokker airliners of old. Perhaps the 
most illustrious of these was the F.VII/3m 
flown by Amelia Earhart in 1928, named 
Friendship; it was surely more than coincidence 
that the name Friendship was chosen for the 
F27. Upon the launch of the Friendship and 
throughout its early life, the official designation 
was written as F.27. In later years the company 
version changed, and the F.27 became the F27 
until production ceased. US-built aircraft (see 
below) were always designated as F-27s. 

The Friendship used all-metal stressed-skin 
construction around a semi-monocoque fuse- 
lage. Extensive use was made of Redux metal 
bonding techniques, to save weight and labour. 
The reinforced floor could carry a load of 100 
Ib/sq ft, and the underside of the fuselage was 
also reinforced to protect it in the event of a 


Above: The F27-300M Troopship was the first 


dedicated military variant, launch customer 
being the KLu. The Dutch Troopships were the 
only ones to be powered by the RDa.6 Darts, 
subsequent production being powered by 
uprated RDa.7s. 
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Below: The F27’s large, unobstructed cabin and 
all-round efficiency made it an ideal vehicle for 
various special missions. Finland operates a 
Sigint version (illustrated), while the KLu 
modified aircraft for ECM training, radar trials 
and navigation training. 





























wheels-up landing. The basic aircraft was capa- 
ble of ‘combi’ operations, having the freight 
compartment located between the flight deck 
and the passenger cabin. The Dart turboprops 
had a number of advantages when compared to 
piston engines, chiefly low weight, simplified 
maintenance, lack of vibration and reduced risk 
of fire. Concerned that some operators would 
still be resistant to such new technology, Fokker 
did initially consider fitting the F27 with piston 
engines, in the class of the Hercules or Twin 
Wasp. A wise decision was made to go for 
turboprops in the shape of the 1,400-hp (1044- 
kW) Dart RDa.3, soon changed to the more 
powerful 1,540-hp (1148-kW) RDa.5 (Dart 
507) on the prototypes. Production aircraft 
were powered by the 1,600-hp (1193-kW) 
Dart 511 (RDa.6) engine, which was fitted 
with a larger 12-ft (3.65-m) Rotol four-bladed 
prop — the prototypes used an 11-ft (3.35-m) 
Rotol prop developed for the Viscount. 


Prototype first flight 

Fokker built four Friendship prototypes, two 
for flight testing and two for destructive load 
testing. The first of the flying aircraft (PH-NIV, 
c/n 10101) made its maiden flight on 24 
November 1955. The second example 
(PH-NVF) flew on 29 January 1957. The first 
prototype was a non-standard aircraft that flew 
with Dart 507s and without pressurisation or 
anti-icing systems. The second Friendship was 
fitted with Dart 511s and featured a 3-ft 
(0.91-m) fuselage extension, as per all subse- 
quent (initial production) F27s. The F27 was 
awarded its type certificate on 19 October 
1957. By the time the second F27 prototype 
had made its debut at the 1957 Paris air show, 
Fokker was already beginning to look beyond 
the airliner market. A cargo version, dubbed the 
Freightship, had been under consideration since 
the earliest days of the Friendship. To this was 


added the Fokker Troopship, a military trans- 
port with clam-shell rear doors (later deleted 
from the design). The Troopship could carry 42 
paratroops or up to 54 regular troops or a load 
of three vehicles, such as jeeps. That year, at 
Paris, the first government order for an F27 was 
unveiled in the shape of a VIP version for the 
Dutch Royal Flight. 

On 23 March 1958 the first production F27, 
for Aer Lingus, made its maiden flight. This 
version became the F27 Series 100, often abbre- 
viated to F27-100. Pilot and operator enthusi- 
asm for the new twin-turboprop was universal 
and, after an early hiatus, the order book began 
to expand. Fokker concluded a deal with 
Fairchild to handle US production. The first 
US-built F-27 (note designation) flew on 14 
April 1958 and the type entered service in 
September. Fairchild built a range of F-27s and 
later the stretched Fairchild Hiller FH-227, a 
handful of which entered military service. 
Meanwhile, Fokker’s F27 line expanded into 
the space once dedicated to Hunter licence- 
production, at the growing Schipol plant. Only 
one military customer signed for the F27-100, 
though several entered military service in later 
years. Three F27-100s were delivered to 334 
Sqn Royal Dutch Air Force, including one VIP 
aircraft. 

It took some time for Fokker’s attention to 
return, properly, to the military market. As the 
performance and load-carrying ability of the 
F27 improved, it allowed Fokker to offer more 
useful dedicated military versions. The first to 
appear was the F27 Series 300M Troopship, or 
F27M, which was launched with an order for 
nine aircraft by the Royal Dutch Air Force. 
Deliveries began in 1960, following the May 
first flight, and were completed in the following 
year. The Troopship could carry up to 45 para- 
troops or 13,000 lb (5900 kg) of freight. In the 
casevac role it could be equipped to carry 24 
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Fokker F27/F50/F60 





stretchers and seven attendants. The Dutch 
aircraft were again delivered to 334 Squadron at 
Ypenburg, later moving to Soesterburg, to 
replace the last remaining C-47s. The 
Troopships arrived in a bright silver and white 
colour scheme but, beginning in August 1971, 
they were all camouflaged. One of these 
aircraft, C-8, was fitted with an F-104G nose 
and spent time during the 1960s on trials duties, 
nicknamed ‘Flipper’. Another, C-3, became a 
dedicated ECM trainer, while C-5, C-6 and 
C-7 were converted to act as navigation trainers, 
replacing the navy’s Beech TC-45]s in 1973. 
Following the Dutch order, the Troopship 
became a popular option, but all subsequent 
aircraft — beginning with four for Sudan and 
eight for Argentina — were built to F27 Series 
400M standards. The Series 400 introduced 
uprated 2,140-hp (1596-kW) Rolls-Royce 
RDa.7 Dart Series 532-7R turboprops. The 
-400M had a payload of 13,283 Ib (6025 kg) 
and the first aircraft flew on 24 April 1965. The 
F27-400M Troopship had a maximum take-off 
weight of 45,000 Ib (20412 kg) and a radius of 
action of 600 nm (1110 km, 690 miles). A 
cargo door had been fitted to some Series 200 
aircraft, measuring 3 ft 11 in x 3 ft 5 in (1.19 m 
x 1.04 m). For the Series 400 Combiplane, and 
the Series 500 and 600 that followed, Fokker 
added a much larger side cargo door measuring 
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5 ft 10 x 7 ft 7% in (1.78 m x 2.32 m). When 
Fokker introduced the stretched F27 Series 500, 
a Series 500M troopship variant followed. The 
Series 500 marked the first major change to the 
basic aircraft, as it introduced a larger 82-ft 
2%-in (25.05-m) fuselage, some 4 ft 9 in (1.45 
m) longer than the previous aircraft. The Series 
500 could carry up to 56 passengers, up to 50 
paratroops or 14,588 lb (6617 kg) of freight. 

The Troopships were numerically the most 
important of the military F27s and many remain 
in service today. One of the great advantages of 
the Troopship, in the paradropping role, was 
the low speed the aircraft could manage over 
the drop zone. The F27M could fly safely at 
90 kt (166 km/h, 104 mph) while troops and 
supplies were parachuted from it. One impor- 
tant improvement to the basic design came in 
the form of a new landing gear design, for 
rough-field and soft-field operations. The new 
landing gear, which used revised, resonance- 
tested nitrogen springs, underwent trials in 
Saudi Arabia on a desert airstrip rolled from 
crushed gypsum. More prosaically, trials were 
undertaken on the Dutch island of Texel, and 
in a cabbage field alongside the main runway at 
Schipol. 

Typical Troopship operators included the 
government of the Ivory Coast and the air 
forces of Nigeria and Uruguay. The Ivory 





Coast ordered an initial batch of two 
F27-400Ms and a single VIP F27-600, config- 
ured for VIP duties. The Troopships replaced 
DC-3s and operated almost exclusively in 
rough field conditions. Nigeria replaced its 
DC-3s and DC-4s with six F27-400Ms and 
acquired another two F27-600s with full airline 
seating and VIP seating kits. Uruguay acquired 
two F27s to add to the FH-227Ds already in 
service with the civil transport element of the 
air force TAMU (Transportes Aéreas Militar 
Uruguaya). The F27s operated regional 
transport services to remote, outlying areas of 
the country, offering flights from Montevideo 
to Salto, for example, for little more than the 
regular 3,800 Peso (US$7) bus fare. 


Transport for the Shah’s air force 

The Imperial Iranian Air Force was the 
largest Troopship customer, ordering 17 aircraft 
to replace its DC-3s. Subsequently, more F27s 
were delivered to the Army and the Navy — and 
one of the latter became the 600th F27. The 
HAF acquired an initial batch of 10 F27-400Ms 
which served in para/supply-dropping, troop 
transport, utility transport and medevac roles. 
Two F27-600s were acquired in airline config- 
uration with ‘IP’ (Important Person) seating kits 
for the transport of senior military personnel. 
Another two aircraft were fitted out in a VIP 
configuration for transport of senior govern- 
ment officials and the head of state. In 1977 
four of the ITAF F27-400Ms were modified to 
carry the Marquardt towed-target system, for 
AA gunnery training. Targets could be reeled 
from a pod carried on the fuel tank station and 
towed at a distance of 25,000 ft (7620 m) from 
the aircraft. 

Argentina was another very important 
customer, ordering eight F27-400Ms and four 
F27-600s in 1968, to serve chiefly with the 


The F27 sold well in Africa, where it is 
appreciated for its rough-field capability, all- 
round ruggedness and simplicity of maintenance. 
Two nations which operate military Troopships 
are Ghana (left), which also flies F27-600s, and 
Senegal (below). 


Above: Finland continues to operate a transport- 
configured F27-100, having acquired the aircraft 
from Kar Air. 


Right: In several South American countries the 
military air arms operate F27s on airline-style 
operations, serving remote communities. This 
Bolivian aircraft is a Series 400M. 


paramilitary airline LADE (Lineas Aéreas Del 
Estado). So successful was the F27 in FAA 
service that Argentina pioneered the adaptation of 
the F28 jet as a utility freighter for the military. 
By early 1975 Fokker had drawn up plans for 
the F27MS, a redesigned, rear-loading tactical 
transport aimed at an Indian Air Force require- 
ment. The rear ramp was a two-piece design 
similar to that of the C-130. The F27MS was 
optimised for STOL performance from airfields 
of 2,500 ft to 3,000 ft (762 m to 914 m) length. 
To achieve this, the wing was to be fitted with 
fixed leading-edge slats, large-chord single- 
slotted flaps, spoiler ailerons and lift dumpers. 
Special scoops were also planned for the rudder 


to increase response rate during low-speed 
landings in a high crosswind. The F27MS, 


based on the F27-400M airframe, was also 
offered to Australia in 1975, to fulfil a RAAF 
requirement for a DC-3, HS.748 and DHC-4 
replacement. Since then, the DC-3 has only 
recently been retired from RAAF service, the 
HS.748 continues to serve with the Navy and 
the DHC-4 Caribou is still the subject of an 
ongoing replacement competition (Project 5190 
which, by early 2000, was as yet unresolved). 
Another serious potential customer was Greece 
which, by 1980, was negotiating for the supply 
of between 10 and 15 Troopships, with indus- 
trial participation by Hellenic Aerospace. This 
deal fell through and the F27MS remained a 
paper aircraft but, as deliveries of the later- 
model Troopships progressed, Fokker was 
already exploring a new range of F27 variants 
that would move away completely from the 
basic transport role. 





The 1970s were a time of great expansion in 
the exploration and exploitation of offshore 
resources. Oil and natural gas fields were 
discovered and opened, while high hopes were 
held for sea-bed mining and the recovery of 
important minerals. Nations around the world 
quickly became far more interested in, and 
protective of, their maritime limits and what lay 
within them. New international legislation also 
permitted the extension of territorial limits by as 
much as 200 miles (322 km) in some cases, and 
the establishment of EEZs (Economic Exclusion 
Zones), to protect fish stocks, for example. The 
only way for these areas to be monitored and 
protected was with airborne maritime surveil- 
lance, but there were few cost-effective options 
available. 


Maritime Fokker 

Most countries operated ageing aircraft like 
the Lockheed Neptune or Grumman Albatross 
— if any — and the only purpose-built maritime 
aircraft on the market were Lockheed’s P-3 
Orion or the Breguet Atlantic. Both of these 
were large, costly aircraft with a dedicated 


combat mission and were not ideal coastal 
patrollers. A more straightforward and econom- 
ical aircraft was needed, and the F27 was an 
obvious starting point. Fokker had been a part- 
ner with Breguet in the Br 1150 Atlantic 
programme and so had some insight into the 
needs of such a design, and such a market. The 
Dutch firm thus joined several other manufac- 
turers trying to grab a slice of the pie with 
designs such as the HS.748 Coastguarder, the 
Dash 7R Ranger, the EMB-111 Bandeirante 
and the GAF Missionmaster/Searchmaster. Of 
these, only the Australian Missionmaster/ 
Searchmaster (based on the Nomad) and Brazil’s 
Bandeirante ever won orders and entered 
production — no doubt on account of their 
small size and small price tag. Of the larger and 
more capable aircraft, only Fokker had any 
meaningful success. 

Dutch government policy complicated the 
export of overtly military aircraft. This, coupled 
with the requirements of most potential opera- 
tors, ensured that when the F27 Maritime 
arrived it was positioned (initially) as a 
completely unarmed maritime patrol and coastal 


119 





"ANIVER 


HOP 





surveillance aircraft. After a two-year study, the 
decision to proceed with the maritime patrol 
project was taken in July 1975. Fokker used a 
civil aircraft, an F27 Series 100 bought back 
from THY Turkish Airlines as part of a deal for 
F28 Fellowship jets, to serve as its Maritime 
demonstrator. This aircraft became the sole 
Fokker-VFW F27-100MAR (Fokker-VFW, 
following the merger of the Dutch and German 
firms in 1969, which was later dissolved in 
1980). By the time it began modification, 
Fokker had already -announced its first order 
from the Peruvian navy (though the actual 
identity of the customer was kept secret for 
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Above: Thailand bought a pair of F27-400Ms for 
service with the Naval Air Division’s 2 Wing. 
These have a primary SAR tasking, but are also 
used to tow targets for naval AAA practice. 


Left: Argentina’s F27 purchases totalled 16, 
including 400Ms, 500s and 600s. These are Series 
600s, used by the military airline LADE for 
scheduled services. 


several years) and was predicting a potential 
market of 40 such aircraft. 

The basic F27 airframe already boasted 
substantial anti-corrosion protection and so did 
not need major changes to protect it from a 
salty overwater environment. The F27- 
100MAR was refitted with extra centre-section 
and underwing fuel tanks, a ventral radome and 
two bulged observation windows on either side 
of the rear cabin. Provision was made for ESM 
equipment and 16 Alcan marker flare launchers 
in each of the engine nacelles. Inside the cabin, 
under the floor, was a ‘universal’ chute for 
dropping life rafts and other rescue stores. 
Other mission equipment included a Litton 
LTN-72 inertial navigation system (INS) — with 
no Doppler system, to save cost. The INS was 
held to be accurate within 1 nm (1.85 km, 1.15 
miles) per hour and was fully slaved to the 
autopilot. This allowed the Maritime to fly 
pre-programmed patterns over specific areas, 
such as the standard sector, expanding square 
and ladder searches. The autopilot was a Smiths 
Industries SEP-2E, Honeywell supplied its 
APN-198 radar altimeter and the cockpit was 
equipped with a Collins navigation and 
communication fit. The radar altimeter took 
over from the standard barometric pressure 
altimeter at heights below 2,500 ft (762 m). 

Fokker initially chose the Litton Canada 
AN/APS-503F search radar — as fitted to 
Canada’s CH-124 Sea Kings — for the F27 
Maritime. The APS-503F was a modern but 


conventional radar of its time, operating in the 
X-band and fitted with a curved (rather than 
planar) antenna. The radar had no frequency 
agility, and no onboard processing capability, so 
operations demanded an experienced radar 
operator to get the best results. Output power 
of the basic radar was increased from 50 kW to 
100 kW. The performance of any such radar is 
largely dependent on the altitude of the aircraft 
but Fokker claimed that, in Sea State Three, the 
APS-503F could detect a small boat (with a 
radar cross-section of 5 m’/54 sq ft) at 25 nm 
(46 km; 29 miles); a helicopter (with an RCS of 
10 m’/108 sq ft) at 48 nm (89 km; 55 miles); a 
trawler (with an RCS of 150 m’/1,614 sq ft) at 
60 nm (111 km; 69 miles); a destroyer (with an 
RCS of 1000 m’/10,764 sq ft) at 125 nm (231 
km; 144 miles); and weather activity at 200 nm 
(370 km; 230 miles). 

In production aircraft the radar was replaced 
by the similar but more advanced AN/APS- 
504(V)2. This improved radar had search and 
mapping, beacon interrogation and ground- 
stabilised display (with true ground range) 
modes. Its high-resolution beam provided an 
accurate delineation between land and sea 
details, with the radar information displayed on 
a 7-in (17.8-cm) monochrome CRT screen. A 
nose-mounted Bendix RDR-1300 weather 
radar was also carried. 


Quick conversion 

The F27 Maritime retained all the basic 
transport capabilities of the original aircraft and 
was designed for easy conversion between roles. 
A six-man crew was required, comprising two 
pilots, navigator/tactical co-ordinator, radar 
operator and two observers (one of whom often 
doubled as the flight engineer). The cockpit 
remained unchanged, with just the addition of 
an INS repeater display, and all mission equip- 
ment was operated from the main cabin. The 
pilots could call on the main search radar to 
serve as a weather radar, however. With 2,048 
Imp gal (9310 litres; 2,460 US gal) of fuel on 
board, the F27 Maritime had a range of 2,300 
nm (4260 km; 2,647 miles) or a mission 
endurance of 11 hours, at low level. 

The F27 Maritime prototype first flew on 28 
February 1976. It had already flown a 45-hour 
flight test programme, and was nearing the end 
of its Phase 1 testing when it made its public 
debut at the 1976 Farnborough air show. Trials 
showed that the radome needed to be remod- 
elled from its original rounded shaped into a 
more squared-off form. Fokker announced that 
Peru had extended its order to two aircraft and 
that Phase 2 trials, to integrate specific customer 
requirements, were imminent. Phase 2 trials, 
completed in 1977 (after 16 months and 325 
hours in the air), brought several additional 
changes including the addition of bulged obser- 
vation windows to the cockpit, changes to the 
layout of the VHF/UHF/DF antennas and 
improvements to the low-altitude warning 
system. Fokker also tested two new items of 
mission equipment — a low-light-level TV to 
film targets such as ships or drilling platforms, 
and a plotting table connected to the INS to 
accurately track the aircraft course on a map. 


Perhaps the best-known military Fokkers are the 
two Series 400Ms (C-31As) flown by the US 
Army’s ‘Golden Knights’ parachute display team. 
They are based at Simmons AAF, Fort Bragg. 





Perhaps the most elusive of military F27s is the 
single Series 100 converted for Sigint gathering 
by the Finnish air force. The aircraft flies with the 
1st flight of the Tukilentolaivue (operational 
support squadron) and is normally based at 
Jyvaskyla-Luonetjarvi. 


For photo-mapping tasks the Maritime could 
be fitted with a large-format vertical camera, 
like the Wild RC-10 or Zeiss RMK 15/23, 
which could be connected to the INS for 
accurate position-recording. The same floor bay 
(used by the universal chute) could also accom- 
modate a Bendix multi-spectral scanner, work- 
ing from UV to IR, to detect and record oil 
spills at sea. Apart from cameras operated by the 
observers in the cabin, the Maritime could carry 
a podded camera underwing — like the Vinten 
VIPA-1 system, which housed a Type 492 and 
a Type 544 camera in an environmentally- 
controlled pod, with flash units for low-light 
conditions. Provision was later made for an IR 
line-scanner, like the BAe Dynamics Line Scan 
214, to augment night-time detection capabili- 
ty. One last task that fell under the Maritime’s 
remit was target-towing, for naval AA gunners. 
For this job, the aircraft could be fitted with a 
Marquardt RMK-19 target and reel system 
under the wing. 

Iceland has often been cited as the first oper- 
ator of the F27 Maritime. While this is not 
strictly accurate, the Icelandic experience of 
operating F27s in the maritime role was signifi- 
cant, and had a bearing on the development of 
the aircraft that followed. In 1972 the Icelandic 
Coast Guard (Landhelgisgeslan) took delivery 
of a single ex-airline F27-200 (TF-SYR, named 
Syr). Iceland had become embroiled in several 
disputes regarding its territorial limits and the 
rights of fishing fleets within those waters. 
Trouble had simmered since 1958 and exploded 
back into the headlines during the so-called 
‘Cod War’, when Iceland unilaterally declared 
the extension of its limits to 200 miles (320 km) 
in 1975. The tiny Icelandic Coast Guard 
became involved in bitter confrontation with 
warships of Britain’s Royal Navy (and else- 
where), out to protect the rights of their own 
country’s trawler fleets. The F27 performed 
invaluable work by monitoring and warning of 


PH-FCX was originally delivered to THY, but was 
bought back by Fokker and modified as the sole 
F27-100MAR to test the Maritime’s features. The 
aircraft is now on museum display in the 
Aviodome at Schipol. 


incursions into Icelandic waters, and became a 
national symbol of the dispute. Soon after 
development of the dedicated F27 Maritime 
was announced, Iceland ordered a second 
aircraft, which was delivered in January 1977. 
This aircraft, which is still in service, was fitted 
with a search radar and some features of the 
final Maritime version, but it is not a true 
Maritime and is not listed as such. 

All production-standard F27 Maritimes were 
built on the F27 Series 200 airframe and so 
became F27-200MARs. Delivery of the first 
series production Maritime was scheduled for 
July 1977 but did not come until September. 
By this time, Fokker had delivered over 600 
civil aircraft and the F27 was a very mature 
design. The launch customer for the full-spec 
F27 Maritime was the Peruvian navy, which 
operated its aircraft in a dual-use coast 
guard/transport role. These F27s frequently 
operated from rough stone runways in the 
Andes and were equipped with specially 
reinforced ventral radomes to protect them 
from debris. A solid laminate sheet was fitted 
over the two-ply fibreglass radome, which was 
found to not only protect the radar from 
damage but to improve radar propagation under 
certain circumstances. Sadly, both Peruvian 
aircraft were written off in accidents after both 
crashed into the sea. 

The next major customer for the F27 
Maritime was the Spanish air force, which 
began operations with the type in 1979. The 
F27s replaced the elderly SA-16 Albatrosses that 
served the Servicio de Salvamiente y de 
Busqueda, the air force’s search and rescue 
element. The Spanish aircraft were delivered to 





Gando air force base, at Las Palmas, from where 
they still operate. The new aircraft expanded 
SAR coverage to over 1.5 million sq miles (3.9 
million km’) that stretched from the coast of 
Morocco far into the North Atlantic. In fact, if 
operating from Palma, in Majorca, the 
F27-200MARs could reach as far north as 
Denmark, as far east as Cyprus and as far south 
as the Sahara Desert. Based at Las Palmas, the 
aircraft’s reach was extended south to Liberia 
and the Azores. 


Improving the F27 Maritime 

By 1980 Fokker had delivered five F27 
Maritimes and announced orders from Angola, 
the Netherlands and the Philippines, for a total 
of 11. Operational experience with the initial 
customers led to several improvements in the 
aircraft. A Spectrolab Nitesun SX-16 HIPAS 
(HIgh Power Airborne Searchlight) was fitted 
into a modified starboard outer wing fuel tank. 
The tank was redesigned with a transparent 
nose and the searchlight itself was articulated. 
Using a joystick in the cabin, a crewmember 
could point the light 10° left, 60° right and 45° 
down. HIPAS uses a 60 million-candlepower 
xenon arc lamp in a 14-in (36-cm) parabolic 
reflector, capable of illuminating a target from 
as far away as 10,000 ft (3048 m). The Dutch 
aircraft were the first to be fitted with this 
system. From 1982, the F27 Maritime was 
equipped with a Sperry SPZ-600 automatic 
flight control system (AFCS) to provide 
improved low-altitude and bad weather landing 
capability, up to Cat II conditions. Using a 
three-axis autopilot coupled to the flight direc- 
tor, SPZ-600 allowed the F27 to fly lower and 





Two F27-200MARs were acquired by the KLu to 
perform SAR and anti-drug patrol duties around 
the Netherlands Antilles from the base at Hato, 
Curacao. 336 Squadron is due to disband on 

1 July 2000, the F27s being replaced by P-3Cs on 
detachment although, according to a March 2000 
report, they may ultimately be replaced by three 
Forward Aircraft Friendship 50s outfitted for the 
surveillance role. The F50 is far more cost- 
effective in this role than the P-3C. 


safer, on autopilot. The system could carry out 
a programmed 100-ft (30.5-m) pass, with a 45° 
bank angle, over a target or maintain altitude in 
strong winds and turbulence with a height loss 
of between 10 and 20 ft (3 and 6 m). 

Mention should be made of the three F27s 





that entered service with the Royal New 
Zealand Air Force in 1980, as they give a good 
example of the type’s longevity and versatility. 
In 1980 the RNZAF purchased three 1961- 
vintage F27-100s from Air New Zealand. The 
three were extensively refurbished for naviga- 
tion training, SAR and maritime patrol within 
the national Exclusive Economic Zone. The 
elderly F27s actually replaced six de Havilland 
Devons in RNZAF service. The cockpits were 
upgraded with a modern long-range navigation 
fit, including Omega. Underwing tanks and 
observation blisters were added, in the style of 
the fully-fledged F27 Maritime aircraft. 
Operated by the Wigram-based Navigation and 


F27 Variants 


Fokker F27 (prototype): two 
aircraft, powered by 1,600-hp 
(1194-kW) RDa.6 Series 511 
turboprops. First example built with 
short, 36-seat, fuselage 

Fokker F27 Series 100 
(Fairchild F-27): basic 40-seat 
model powered by 1,670-hp (1246- 
kW) RDa.6 Series 514-7 
turboprops. 70 built plus 40 by 
Fairchild 

Fokker F27-100MAR: maritine 
patrol development aircraft 
(PH-FCX, c/n 10183). First flew 29 
February 1976. Converted from 
F27-100 (TC-TEK). wfu 1985, to 
Aviodome Museum, Schipol, 1988 
Fokker F27-200 (Fairchild 
F-27A): based on -100 with. 
increased fuel capacity and up to 
48 passengers. Weather radar 
fitted and powered by 1,870-hp 
(1395-kW) RDa.7 Series 528 (later 
Srs 536) turboprops. First flew on 
20 September 1959. 121 built plus 
17 by Fairchild 

Fairchild F-27F: Fairchild-built 
corporate version of F27-200. 31 
built 

Fairchild F-27G: Fairchild-built 
combi version of F27-200 
Fairchild F-27J: Fairchild-built 
version of F27-200 with 1,990-hp 
(1485-kW) RDa.7 Series 532-7 
turboprops. 35 built 

Fairchild F-27M: Fairchild-built 
F-27J for high-altitude operations 
with larger props. 2 built 

Fokker F27-200MAR 
Maritime: production maritime 
patrol version. 15 built 

Fokker F27-200MPA 
Maritime Enforcer: armed 
maritime patrol version 
development aircraft (PH-FGA, c/n 
10262) 


Fokker F27-300 Combiplane 
(Fairchild F-27B): combi 
passenger/freight version with 
forward cargo door and 
strengthened floor. Powered by 
RDa.6 Series 514 turboprops and 
had a TOGW of 39,000 Ib (17690 
kg). 5 built plus three by Fairchild 
Fokker F27-300M Troopship 
(F27M): military version of -300 
equipped for paradropping via two 
rear cabin doors. TOGW 40,500 Ib 
(18370 kg). 9 built 

Fokker F27-400: based on -300 
but fitted with 2,140-hp (1596-kW) 
RDa.7 Series 532-7R turboprops 
Fokker F27-400M Troopship: 
as -300M but with 2,140-hp 
(1596-kW) RDa.7 Series 532-7R 
turboprops. First flew on 24 April 
1965. 77 built 

Fokker F27-400M survey 
version: designed for 
photomapping tasks and fitted with 
two wide-angle cameras positioned 
behind optically-flat window glass. 
First flew on 24 August 1973 
Fokker F27-500: based on -400 
but with 5-ft (1.52-m) fuselage 
stretch to accommodate 56 
passengers. Extra cabin window 
(11). Introduced rough-field 
undercarriage. 95 built 

Fokker F27-500F: -500 with 
modified cargo door. 8 built 
Fokker F27-500RF: -500 with 
strengthened rough field 
undercarriage, modified nose gear 
and larger engine nacelles. 21 built 
Fokker F27-600: based on -400 
but added 7-ft 7%in x 5-ft 10-in 
(2.32-m x 1.78-m) forward cargo 
door, retaining standard 
(unstressed) cabin floor. First flew 
on 28 November 1968. 131 built 
Fokker F27-GOORF: revised as 
per -500RF 

Fokker F27-700: single aircraft 
(PH-FCP, c/n 10176) modified with 


large forward cargo door 
Fairchild Hiller FH-227: F-27J 
with 6-ft 6-in (2-m) fuselage 
stretch, to accommodate 52 
passengers. 1 built 

Fairchild Hiller FH-227B: 
FH-227 with strengthened airframe 
and heavier landing gear, larger 
props and seating for 56 
passengers. 56 built 

Fairchild Hiller FH-227C: 
FH-227 with large diameter props, 
as per FH-227B. 7 built 

Fairchild Hiller FH-227D: 
FH-227B with RDa.7 Dart Series 
532-7L turboprops. 11 built 
Fairchild Hiller FH-227E: 
FH-227C with RDa.7 Dart Series 
532-7L turboprops. 6 built 

Fokker 50-100: advanced 
regional airliner development based 
on F27-500 airframe. Elongated 
nose, EFIS cockpit, square cabin 
windows and powered by 2,160-hp 
(1611-kW) Pratt & Whitney Canada 
PW/124 turboprops driving six- 
bladed props. 220 built 

Fokker 50-100 Special 
Missions: basic Fokker 50 
airframe from which KingBird Mk 
2, Enforcer Mk 2, Sentinel Mk 2 
and Black Crow Mk 2 designs were 
evolved 

Fokker 50 Troopship 3 
(Fokker 502): proposed military 
transport version, based on Fokker 
50 but with 2-ft 11-in (0.89-m) 
fuselage stretch 

Fokker 60 Utility (Fokker 
604): military transport version 
based on Fokker 50 but 5 ft 3% in 
(1.62 m) fuselage stretch and large 
cargo door 


Not included in this list are all the 

versions of the stretched Fairchild 
Hiller FH-227 family (derived from 
the F-27J), along with a handful of 
civil Fokker 50 sub-variants 





Air Electronic Training Squadron (NAETS), 
each F27 provided training facilities for two 
student navigators, one student air electronics 
operator and one instructor, as well as seating 
for 18 passengers. The Friendships were used 
for mercy missions, including relief flights to 
the Chatham Islands, far beyond the range of 
the Devons they replaced. New Zealand’s F27s 
served in their unusual dual role until their 
retirement in 1992. 

In Britain, an F27 Series 200 was refitted for 
fisheries protection duties, by Air UK, for the 
Scottish Department of Agriculture and 
Fisheries. This aircraft entered service in 1987, 
operated by Harvest Air. Substantial changes 
were made to the basic aircraft, including the 
addition of a Ferranti Seaspray Series 3 search 
radar — the first time such a radar had been 
fitted to a fixed-wing (or civilian) aircraft. 
Standard Fokker 624-Imp gal (2837-litre, 
750-US gal) wing tanks were fitted, along with 
bulged observation windows, photographic 
hatches and an INS. As a result, the F27 was 
rebuilt to virtual F27-200MAR standard. 


Maritime Enforcer 

Given the interest shown in the basic F27 
Maritime, it was inevitable that Fokker would 
begin to consider an armed version. The first 
signs of this emerged at the 1983 Greenham 
Common show, where Fokker displayed a 
model with hardpoints and weapons. Using the 
basic F27-200MAR airframe, Fokker added 
two hardpoints to each wing, on either side of 
the fuel tanks. The outboard station was shown 
with an AGM-84 Harpoon anti-ship missile, 
while the inboard station carried a lightweight 
torpedo. Another two hardpoints were located 
on either side of the forward fuselage, and were 
again shown carrying Harpoons. Fokker 
officials at the time were quoted as saying, “We 
can also fit Exocets, Sea Eagles, or whatever the 
customer specifies.” 

Several prospective customers had asked 
Fokker to develop an armed version, principally 
the Philippines and the Netherlands. Several 
changes were needed, including a new radar to 
provide accurate targeting and guidance data, 
sonobuoy launchers, ESM antenna and perhaps 
even a MAD ‘stinger’ to fully exploit the ASW 
capability. The final configuration of the new 
armed aircraft was revealed at the 1984 Asian 
Aerospace exhibition and again at the 1984 
Farnborough air show, where Fokker 
announced no fewer than three new versions; 
the F27 Maritime Enforcer, the F27 Sentinel 
and the F27 KingBird. Two representative 
aircraft, an Enforcer and a Sentinel, were 
presented at the show, though lacking all the 
proposed mission systems. 

The F27MPA Maritime Enforcer was based 
on the unarmed Maritime version, but expand- 
ed its role to anti-submarine and anti-surface 
warfare. Its primary mission was the location, 
identification and destruction of hostile vessels, 
combined with the provision of armed 
‘presence’ in defence of national sovereignty. 
The Enforcer retained the four underwing 
hardpoints seen on earlier models, but the fuse- 
lage stations had matured into small stub wings. 
Stores included the AGM-84A Harpoon, 
AM39 Exocet, Sea Skua or Sea Eagle anti-ship 
missiles, Stingray torpedoes (or Mk 44, Mk 46 
and A244/S), depth charges, mines, LAU-32/A 


or LAU-51 rocket pods and gun pods. An array 
of sonobuoys could also be carried for the ASW 
mission. Depending on the weapons configura- 
tion, the Enforcer had a mission endurance of 
between six and 10 hours. The weapons- 
carrying capability of the Enforcer was later 
expanded by adapting the pylons hitherto 
reserved for the fuel tanks to serve as stores 
hardpoints. The load-carrying capability of this 
hardpoint was considerable, as it was stressed for 
1,500 Ib (680 kg). The outboard wing pylon 
could carry a load of 250 Ib (113 kg), while the 
inboard pylon could carry 650 Ib (295 kg). The 
two stub-wing stations could carry 2,000 Ib 
(907 kg) each. An Alkan T930 stores manage- 
ment system was fitted, allowing simultaneous 
control of weapons use by the pilot and the 
TACCO (tactical co-ordinator). 

GEC Avionics was chosen as the mission 
system integrator and several new items of 
mission equipment were added. The radar was a 
Litton Canada AN/APS-140, derived from the 
AN/APS-504(V)2, but incorporating pulse- 
compression and frequency-agile modes to 
maximise detection rates in heavy sea states, 
against small targets. Inside the cabin a new 
operator’s station was built around a raster TV 
display that could freeze radar data and add 
overlaid symbology. An entirely new sonar 
system, the GEC Avionics AQS-902 LAPADS 
(Lightweight Acoustic Processing And Display 
System), was fitted. This modular system was 
already carried by Royal Navy Sea Kings and 
could be linked to a CAE Electronics MAD. 
An eight-tube sonobuoy launcher was added to 
the rear of the cabin, along with a single manual 
back-up tube. The Maritime Enforcer could 
carry up to 40 A-size (SSQ-14B, SSQ-36, 
SSQ-47B) or 120 F-size (SSQ-904) sonobuoys. 
An optional ESM fit was provided in the shape 
of Marconi’s Hermes system, which could be 
used against land, sea and airborne threats. 
Hermes had the capability to be linked to a self- 
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Spain’s three F27-200MARs 
(local designation D.2) fly 
with 802 Escuadron from 
Gando, Gran Canaria. In 
their SAR mission they 
operate alongside four 
Eurocopter AS 332 (HD.21) 
Super Pumas. The interior 
of the F27MAR (looking aft) 
shows the two main 
consoles for the navigator 
(left) and radar operator 
(right). In the rear of the 
cabin are two rafts and three 
survival kits which can be 
dropped from the aft door. 
The aft seats are for 
observers, who are provided 
with bubble windows. A 
toilet and galley are in the 
rear of the cabin. 


defence system, such as the BOP 500 counter- 
measures dispenser, which could be controlled 
automatically, according to the threat. A pod- 
mounted GEC TICM II FLIR was also provid- 
ed and the cockpit systems were overhauled 
with the addition of an Omega VLF suite back- 
ing up the INS. Redesigned and expanded 
operator stations were provided in the cabin, 
along the starboard side of the fuselage. Using 
GEC’s MOSAIC avionics integration concept 
the Enforcer featured three consoles — a twin- 
screen sonar station for the AQS-902, the tacti- 
cal processing system with a single multi- 
function display and a station for the FLIR/ESM. 


Border surveillance version 

The F27 Sentinel was an airborne radar 
platform, intended for border surveillance tasks. 
It was fitted with the Motorola AN/APS- 
135(V) SLAMMR (sideways-looking airborne 
radar), which incorporated moving target indi- 
cator (MTI) capability. The radar had a range of 
approximately 80 nm (150 km; 93 miles) and 
was mounted in a shallow canoe fairing under 
the fuselage, to provide an unobstructed view. 


A radar datalink could be integrated to transmit 
data to command centres on the ground. The 
Sentinel could also be fitted with a Rhode and 
Schwartz Comint system, capable of intercept- 
ing, monitoring and recording transmissions in a 
band ranging from 20 MHz to 1,000 MHz. 
Additional covert surveillance capability was 
offered with the option of an Itek KA-102 
LOROP (LOng Range OPtical) system, then 
one of the most advanced such cameras avail- 
able. The LOROP would be carried in a self- 
contained pod, mounted on one of the stub- 
wing pylons. The KA-102 provided basic long- 
range optical photography modes, overlapping 
frames to provide continuous coverage of a 
target deep inside denied territory. The system 
also had electro-optical and infra-red modes for 
enhanced picture quality and night/bad- 
weather imagery. The KA-102 could detect a 
tank-sized target at 100 miles (160 km) and 
provide positive identification at 40 miles (64 
km). Larger ground installations could be moni- 
tored out to the aircraft’s effective horizon, at 
about 100 miles. For less complex missions, a 
Vinten 70-mm camera pod with vertical and 
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oblique cameras could be carried and the same 
pod could be fitted with an IR linescanner. 

The last of the new military F27s was the 
KingBird, a dedicated but low-cost AEW radar 
platform. Instead of using a complex radar and 
radome antenna, as on the E-2 Hawkeye or E-3 
Sentry, the KingBird featured a novel adapta- 
tion of the Hughes AN/AWG-9 radar, as fitted 
to the F-14 Tomcat. On the KingBird, the 
radar was fitted in a small ventral radome. 
Replacing the standard search radar, the pulse- 
Doppler AWG-9 provided long-range target 
identification with an assured look-down 
capability. Its effective radar range extended to a 
radius of 120 nm (222 km; 138 miles) from an 
operational altitude of 25,000 ft (7620 m). It 
was capable of tracking multiple targets: up to 
24 in track-while-scan mode. Fokker also 
proposed fitting the GEC Avionics Skyguardian 
AEW system, then under development. The 
KingBird could carry the Sentinel’s ESM 
system, which could further enhance the 
aircraft’s target identification capabilities by 
monitoring the scan rate and frequency (etc.) of 
detected radars. 

By the time the new military versions were 
available, Fokker had sold the basic F27 
Maritime to Angola, the Netherlands, Peru, the 
Philippines, Spain and Thailand. In the event, 
no Sentinel or KingBird aircraft was ever sold, 
though the design experience gained from them 
was translated to the next-generation Fokker 50 
military family. Thailand took delivery of three 
aircraft in 1984, equipped and fitted out to 
F27MPA Maritime Enforcer standard; however, 
all of these aircraft were built and delivered 
before the formal Maritime Enforcer design was 
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Locally designated F27-200ME, the RTNAD’s 
three Maritime Enforcers have full provision for 
armament, including Stingray torpedoes and 
Harpoon missiles. The trio flies with 102 
Squadron at U-Tapao, plugging the gap between 
short-range Dornier Do 288s and long-range 
Lockheed P-3 Orions. 


launched, in 1985. A fourth F27 was delivered 
to the Royal Thai Naval Air Division, as an 
attrition replacement, in 1987. It could be fair 
to say that this aircraft is the only true in-service 
Maritime Enforcer, but the distinction is slight. 
In 1988 Thailand took delivery of the first of six 
AGM-84 Harpoons, ordered for use on the 
F27s, and integrated by McDonnell Douglas 
Astronics. All the Thai navy’s armed F27s 
appear to use the local designation F27-200ME. 
When the Philippines placed its order for three 
F27 Maritimes in 1980, it was anticipated that a 
second order for three aircraft, including two 
with weapons capability, would follow — but 
none did. The KLu established 336 Sqn to 
operate its F27-200MARs in 1981/82. This 
unit was deployed to Plesman Airport, at 
Curacao in the Dutch Antilles, replacing the 
SP-2 Neptunes previously operated by the 
Detachment MLD. The F27s were responsible 
for surveillance and SAR missions around 
Dutch waters and assumed an increasingly 
important anti-smuggling mission. 


Sales attempts 

Fokker demonstrated the Maritime and 
Maritime Enforcer to many countries, several of 
which came close to orders but never closed a 
deal. Countries such as Egypt, India, Ireland 
and Japan undertook substantial evaluations of 
the F27, but then either deferred their require- 
ment or opted for a cheaper ‘interim’ aircraft. A 
special version was proposed to meet a Pakistan 
navy requirement for eight aircraft, fitted with a 
Thomson-CSF Varan search radar and Exocet 
missiles. Aircraft that were delivered to Pakistan 
have since undergone a series of local modifica- 
tions, out of the public eye, to enhance their 
capabilities. 

The F27-200MARs were among the very 
last Friendships to roll off the Fokker line. 
During the 1980s, additional deliveries were 
made to the Nigerian air force. The last exam- 
ple to be delivered was handed over to the 


Royal Thai Naval Air Division, in April 1987, 
having first flown in February 1985. The two 
aircraft immediately preceding this one on the 
production line, intended for a cancelled order, 
were built to civil F27-200 standards. 


Fokker 50 

By the early 1980s, Fokker had plans in hand 
to replace the F27 with a high-tech derivative 
that would keep the familiar shape, but add new 
engines, a new cockpit and completely overhaul 
the 1950s-vintage design. This aircraft was the 
Fokker 50, and from it would be developed 
another family of special-purpose military 
variants. 

The Fokker 50 programme was launched in 
1983, on the 25th anniversary of the F27’s entry 
into service. Even as F27s were still rolling off 
the Schipol production line, increased competi- 
tion in the 50-seat regional airliner market 
pushed Fokker to try to keep ahead of rival 
designs. Though the F50 was similar in size and 
configuration to the F27-500, it was powered 
by two all-new 2,160-hp (1611-kW) Pratt & 
Whitney Canada PW124 turboprops — later 
2,500-hp (1865-kW) PW125Bs — driving 
distinctive six-bladed Dowty Rotol props. The 
cockpit was fitted with a Honeywell (Sperry) 
EDZ-801 four-screen EFIS system, and weight- 
saving composites were used throughout the 
previously all-metal structure. A distinctive 
feature of the aircraft was its small wingtip 
winglets, or ‘Foklets’ as they became known. 
The first two prototypes were modified from 
F27s and the Fokker 50 made its maiden flight 
on 28 December 1987. Type certification was 
awarded on 15 May 1987, by the Dutch 
authorities. The initial production version was 
the Fokker 50 Series 100 and in early 1993 
Fokker introduced a more powerful model, the 
Fokker 50 Series 300. This was powered by the 
uprated 2,750-hp (2051-kW) PW127B engine. 

From the outset, the Fokker 50 was designed 
with a military market in mind. The most obvi- 
ous way forward was to take the basic mission 
fits already developed for the F27 and apply 
them to the new airframe — adding improved 
overall aircraft performance. The result was the 
KingBird Mk 2, the Maritime Mk 2, the 
Maritime Enforcer Mk 2, the Sentinel Mk 2, 
the Troopship Mk 3 and the all-new Black 
Crow Mk 2 (which was given a ‘Mk 2’ desig- 
nation to conform with the rest of the family). 

Taking the last example first, the Black Crow 
was a proposed Comint/Sigint version that took 
over the electronic intelligence-gathering role 
maintained by the Sentinel Mk 1. The new 
design was built around an ARCO Systems 
AR-7000 Sigint system which could detect, 
locate, monitor, record and analyse signals from 
airborne, seaborne or land-based sources. 
Thanks to the new Fokker 50 airframe, mission 
endurance could be extended to 14 hours. 

The Sentinel Mk 2 retained its border 
surveillance task using radar and optical systems. 
The SLAMMR radar was offered alongside a 
new option of the Texas Instruments AN/ 
APS-134(V)7 synthetic-aperture radar, which 
promised a better maritime target detection 
capability. A podded LOROP and other sensors 
could still be carried on the forward stub-wing 
stations. 

The Troopship Mk 3 was conceived as a 
quick-change cargo/passenger aircraft that 


could accommodate 54 passengers, 50 fully- 
equipped troops, 24 stretchers or 11,023 Ib 
(5000 kg) of cargo. A new, large side cargo 
door, measuring 10 ft x 5 ft 10 in (3.05 x 1.78 
m) would be fitted on the starboard side and the 
fuselage would be extended by 2 ft 11% in (0.9 
m). Plans to stretch the Fokker 50 grew from 
the proposed 68-seat Fokker 50-200 version, 
which was being studied by 1989. The 
Troopship 3 itself was being driven by a poten- 
tial Royal Dutch Air Force requirement to 
replace its existing Troopships in the early to 
mid-1990s. The aircraft which eventually 
emerged to fulfil this mission was the Fokker 60 
—a further stretched version which became a 
distinct and unique military variant. 

One variant for which Fokker entertained 
high hopes was the KingBird Mk 2 AEW 
platform, which was quite different to the Mk 1 
version. The inadequate AWG-9 radar system — 
which traded capability for low cost — was 
replaced by one of the most modern radars then 
available; indeed, it was still under development 
at that time. This was Ericsson’s ERIEYE active 
phased-array surveillance radar, then being 
produced for Sweden’s FSR 890 requirement 
that gave birth to the Saab S 100B Argus. On 
the KingBird the advanced, lightweight radar 
was packaged in a fixed, rectangular dorsal 
housing approximately 8 m (26 ft 2 in) in 
length. The ERIEYE radar offered performance 
equivalent to that of the E-3A Sentry at a 
fraction of the size and cost. Detection range 
against a fighter-sized target was quoted as 190 
nm (351 km; 219 miles) and against a cruise 
missile as 80 nm (148 km; 92 miles). This, 
combined with the onboard ESM and IFF 
systems, would have given the KingBird Mk 2 
outstanding surveillance, detection and identifi- 
cation capabilities. The cabin was designed for 
three system operators, with multi-function 
consoles, linked to ground stations via HF and 
UHF datalinks. The KingBird Mk 2 would 
have had a ‘time-on-station’ of eight hours at its 
operational radius of 300 nm (555 km, 345 
miles). In 1992, in the aftermath of Operation 





Desert Storm, Fokker made renewed efforts to 
sell a developed version of the KingBird Mk 2 
to the US Marine Corps, to provide it with an 
organic AEW capability. This KingBird 2E 
proposal featured a Teledyne AN/ASN- 
159(V)8 central tactical system, but the Marines 
programme was never funded. 


Maritime Enforcer Mk 2 


The other prime candidates for military sales 
were updated versions of the maritime patrol 
family, and this led to the PW125B-powered 
Maritime Mk 2 and the armed Maritime 
Enforcer Mk 2. The new aircraft were faster 
and more fuel-efficient than their predecessors. 
The Maritime Mk 2 surveillance aircraft could 
typically cruise at 260 kt (479 km/h; 298 mph) 
and had a mission endurance of 15 hours. With 
reserves, its maximum range was 3,540 nm 
(6556 km; 4,074 miles). The Maritime Mk 2 
retained a crew of six, with the pilots seated in 
the EDZ-806 EFIS cockpit of the Fokker 50. 
This was built around a Sperry (Honeywell) 
SPZ-600 AFCS and an AZ-800 air data 
computer. The AN/APS-504(V)2 sea search 
radar introduced on the Maritime Enforcer 
Mk 1 became the standard fit for the Maritime 
Mk 2. The weather radar was changed to a 
Sperry (Honeywell) P-650. A GEC Avionics 
TATTIX tactical mission system was integrated 
in the main cabin, with new sensors that 
included a GEC Avionics VOO-1069 TICM II 
or Honeywell GFS-3 FLIR. The INS platform 
was upgraded to a Litton LTN-92 alongside an 
LTN-211 Omega/VLF system. Other naviga- 
tion equipment included standard ILS/DME 
and a military AN/ARN-118 TACAN. The 
Maritime Mk 2 was also fitted with a Teledyne 
AN/APX-101 IFF set, further expanding its 
military compatibility. 

The armed Maritime Enforcer Mk 2 has 
similar performance figures and a similar basic 
mission fit. At its 39,683-lb (18000-kg) all-up 
weight, its cruising speed at 20,000 ft (6096 m) 
was just 1 kt slower than that of the Maritime 
Mk 2. With a warload of two torpedoes and 


Left: The original KingBird 
AEW variant was envisaged 
with an AWG-9 radar (like that 
fitted to the F-14) mounted in 
a retractable radome. The 
KingBird Mk 2, based on the 
Fokker 50, was offered with 
Erieye radar 


Right: The Sentinel was a 
border surveillance version, 
with side-looking radar, 
LOROP cameras and 
extensive Comint systems. 
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This F27-200 was one of two converted to MAR 
standard with search radar and underwing tanks 
for No. 27 Sqn, Pakistan Navy. Further 
developments have included the adoption of 
Ocean Master radar and a new ESM system. 


reserves, it had a 10-hour mission endurance. 
Initially, an ‘optional’ Texas Instruments 
AN/APS-134D search radar was offered along- 
side the AN/APS-140(V), but APS-134 later 
became the standard fit. The APS-134 has four 
primary operating modes: detection of 
periscopes and other small objects out to a range 
of 32 nm (59 km; 37 miles); long-range search 
and navigation; maritime surveillance out to 
150 nm (278 km; 172.5 miles) and a track- 
while-scan function. In Sea State Three the 
radar can detect a submarine snorkel at 32 nm 
from 20,000 ft (6096 m). A larger patrol boat- 
sized target would be visible from up to 54 nm 
(100 km; 62 miles). For positive target detec- 
tion at night, the TICM II FLIR option was 
retained. 

The Maritime Enforcer has a much more 
complex onboard Tactical & Avionics 
Management System based on the Teledyne 
Ryan AN/ASN-150(V)-7 CTS (Central 
Tactical System). This integrated a Dowty 
AN/AQR-185(V) sonobuoy signal receiver 
(later Flightline AN/ARR-502), a Computing 
Devices AN/UYS-503 acoustic processing 
system intended to identify and locate subma- 
rine contacts (from the sonobuoys) and a CAE 
AN/ASQ-504(V) magnetic anomaly detection 
system (MAD). The Maritime Enforcer was also 
equipped with an associated General 
Instruments ALR-606(V)2 ESM system (func- 
tional from 0.5 to 18 GHz) and a Teledyne 
AN/APX-109 IFF. For communications, the 
Enforcer Mk 2 was fitted with three standard 
VHE, UHF and VHF/FM radios, a single HF 
radio plus an Elmer SRT-170/L radio for the 
Link 11 HF datalink and a Rockwell TE-237P- 
6 radio that was also datalink dedicated. 

In addition to the two pilots, the Maritime 
Enforcer Mk 2 can carry a mission crew of up 
to six. A tactical co-ordinator (TACCO) is 








Two of Taiwan’s three Fokker 50s are seen at 
their base at Taipei-Sungshan. They are flown on 
staff/VIP transport duties alongside Beech 1900s 
and a Boeing 737. The F50s were eagerly adopted 
as replacements for elderly C-47s. 


responsible for all operational command and 
control. To one side of the TACCO’s central 
console are two work stations for the 
non-acoustic sensor operators (NASOs), one 
monitoring the radar and FLIR, the other 
monitoring the ESM system. To the other side 
is an acoustic systems operator (ASO), monitor- 
ing the processed signals from deployed 
sonobuoys. Two observers/ordnancemen 
(OBS/ORD) can be carried, to handle the 
identification and recording of surface targets 
and to deploy sonobuoys as required . 

The Enforcer Mk 2 had two sonobuoy 
launching systems, comprising the dual Alkan 
8025 and the 10-round Normalair Garrett 
1281R000. A total of 60 buoys could be carried 
in the rear fuselage. Alkan also supplied a 
pylon-mounted dispenser system for self- 
defence. The armament systems controller was a 
Teledyne OK-548/AWQ(V), and the Alkan 
T930 stores management system was as fitted to 
the Mk 1 aircraft. McDonnell Douglas supplied 
its HULAU2 Harpoon launch control system, 
as standard. The Maritime Enforcer Mk 2 can 
carry up to eight torpedoes and/or depth 
charges or two AGM-84 Harpoons — or a mix 
of these weapon types. 


Enforcer Mk 2 sale 


As early as the Paris air show of 1985, Fokker 
had its new, special missions family on offer 
(though the original PW124 engines and details 
of weapons and systems fit had changed by the 
early 1990s). Of all the Fokker 50 special 


Serving alongside the F60 tactical transports in 
334 Squadron, KLu, are two Fokker 50s configured 
for staff/VIP transport. This is the second aircraft, 
U-06, which is named Robbie Wijting. 





missions versions, only the Maritime Enforcer 
Mk 2 won any export orders (officially, at least 
— see below), though Fokker did achieve sales 
of transport-configured aircraft at home and 
abroad. 

Singapore became the first and only operator 
of the Enforcer Mk 2 when the Republic of 
Singapore Air Force (RSAF) ordered a total of 
nine aircraft in March 1991. A single 
Maritime/Maritime Enforcer ‘prototype’ 
(PH-LXX, c/n 20267) was built and made its 
maiden flight on 10 December 1992. This 
aircraft was actually the first production 
Enforcer for Singapore and it was delivered in 
October 1994 (714). Two other RSAF aircraft 
were also used for developmental and trials 
flying — PH-LXY (710, c/n 20268), first flown 
on 9 November 1992, and PH-LXZ (711 c/n 
20269), first flown on 23 November 1992. 
Both were delivered as utility transport versions, 
which are fully-equipped for para-dropping. It 
is worth noting that Singapore’s Fokker 50 
transports (Fokker 50UTA) have the undernose 
FLIR station of the Maritime aircraft, but none 
of the associated hardpoints or underwing tanks. 
The Enforcers are also fitted with two long 
rectangular observation windows in the forward 
fuselage. 

Five Enforcers replaced Singapore’s long- 
serving Shorts Skyvans in the maritime patrol 
role. A total of four utility transport aircraft was 
also delivered and all are operated by No. 121 
Sqn, which is based at Changi AB on the 
northwest side of Singapore’s main international 
airport. The Enforcer Mk 2s are all flown by 
joint air force and navy crews and all wear a 
Navy crest alongside their RSAF titles. 
Recently, all of the Fokkers have begun to wear 
the squadron’s sea eagle and trident crest on 
their fins. It is certain that the Enforcers have 
received some degree of local modification, 
which may well include a revised and improved 
datalink system. It has also been reported that an 


Isracli-supplied ESM system has been fitted. 
The details of Singapore’s order was kept confi- 
dential by Fokker — a regular RSAF stipulation. 
At the time four orders and four options were 
reported, but nine aircraft were delivered. 
Fokker’s official bulletins record one order for a 
Black Crow Mk 2 Sigint aircraft to an 
‘unnamed customer’, an order which subse- 
quently disappeared from record. A question 
mark surrounds the role of one RSAF aircraft 
(713), which has been identified as a VIP trans- 
port but which may possibly have a more 
important operational role. Recent sightings of 
713 provide no obvious external clues as to any 
role other than transport. 

Taiwan took delivery of three VIP-config- 
ured Fokker 50s in March 1992, replacing a 
similar number of C-47s that had managed to 
survive in that role. Two similar VIP Fokker 
50s were acquired by the Royal Dutch Air 
Force (KLu) in 1995. These blue- and white- 
painted aircraft complement the unique grey- 
camouflaged Fokker 60s also in Dutch service. 


Fokker 60 

The Fokker 60 is a stretched Fokker 50 that 
that was developed for transport and utility 
tasks, for non-airline customers. A family of 
aircraft was proposed that included the Staff 
Transport and Logistics Transport (fitted for 
LD3 containers), but the only ones actually 
built were the four Fokker 60 Utility (F60U) 
aircraft bought by the KLu. The F60 was 
launched in February 1994 and the first aircraft 
(U-01) made its maiden flight on 2 November 
1995. The Fokker 60U featured a fuselage 
stretch of 5 ft 3% in (1.62 m) — as planned for 
the proposed 60-seat version of the Fokker 50. 
It also incorporated a large cargo door, measur- 
ing 5 ft 10 in x 10 ft (1.78 m x 3.05 m), in the 
starboard forward fuselage. Approval of the KLu 
acquisition was granted in 1993 and came as 
part of a general expansion of the air force’s 
transport capabilities. 

The first two Fokker 60Us were delivered in 
May 1996, followed by a second pair in June. 
Like the Fokker 50s, they are operated by 334 
Squadron, based at Eindhoven — the unit that 
maintains all KLu fixed-wing transport assets. In 
KLu service these aircraft have been designated 
Fokker 60UTA-Ns. The Dutch F60Us have 
been fitted with a comprehensive self-defence 
suite of RWR, MAWS and underwing 
chaft/flare dispensers. They have seen substan- 
tial and valued service, most recently supporting 
the Dutch F-16 contingent deployed to 
Amendola for Operation Allied Force and for 
Operation Allied Harbour, in Albania. To sim- 
plify fleet logistics and maintenance, the VIP 
Fokker 50s were modified at Woensdrecht and 
brought to the same standard as the F60Us, 
with a new cockpit layout and uprated engines. 

By the mid-1990s all attempts to attract new 
business for the Fokker special missions. family 


Singapore’s Maritime Enforcer Mk 2s, serving 
with No. 121 Squadron, are the most capable 
military Fokkers flying. The aircraft are easily 
distinguished from the transports by the large 
search windows in the forward fuselage. 


were being frustrated by Fokker’s financial 
position. The Dutch firm was facing immense 
competition in the overcrowded regional 
aircraft market, where 11 different manufactur- 
ers were cutting each other’s throats (and in 
some cases their own) to win orders. Despite its 
reputation for quality, Fokker’s high cost struc- 
ture made it less than competitive. Unsold 
Fokker 50s began building up at the factory 
(though most were eventually bought) and in 
1993 DASA took control of the company, 
buying up 51 per cent of its shares. Fokker 
struggled under new management until January 
1996, when DASA withdrew its investment. 
Unable to find a new buyer, Fokker was forced 
to declare bankruptcy on 15 March 1996. Some 
elements of the company managed to remain 
active, mainly completing existing orders and 


Preceding Singapore’s five Enforcers were four 
F50UTA transports, which were delivered in 1993. 
These aircraft are unusual in being fitted with the 
undernose fairing associated with installation of 
a FLIR turret, indicating a secondary or 
emergency surveillance tasking. 


providing spares support. The company that 
survived, Fokker Services BV, was out of the 
airframe business after 87 years of continuous 
existence. In July 1996 the Dutch firm Stork 
NV took over the surviving Fokker operations 
and began to rebuild its customer support 
organisation. As part of the Stork Group, 
Fokker Services was charged with spares 
support, maintenance and repair activities, while 
Fokker Industries continued supplying aircraft 
components to other manufacturers. Hopes of 
restarting production have not been abandoned, 
however, and although several efforts have 
come to naught, an impending US Army 


competition might still throw a lifeline to the 
Fokker 50 and 60 family. 

As early as 1992 Fokker had offered new- 
production Fokker 50s to meet a notional US 
Army requirement for off-the-shelf intra-theatre 
airlifters. During Operation Desert Storm the 
Army had found itself too reliant on USAF 
transport aircraft and drew up a plan to acquire 
between 18 and 36 of its own aircraft. This plan 
fell victim to the ARI cuts of the 1990s. 

By the late 1990s, the US Army was search- 
ing for another aircraft to meet a completely 
different need. The Aerial Common Sensor 
(ACS) programme aims to replace all the US 





Fokker F60U details 





Above: The Fokker 60U has a 
four-screen Honeywell EFIS 
cockpit. 





system. 


Army’s airborne intelligence gathering aircraft 
with a single type. ACS is intended to provide 
dedicated, Corps-level intelligence and recon- 
naissance support (IRS) by combining the tasks 
of today’s ARL (Airborne Reconnaissance 
Low) day/night optical reconnaissance aircraft 
and GRCS (Guardrail Common Sensor) Sigint 
collection and precision targeting aircraft in one 
platform. Such a deal could cover up to 45 new 
aircraft to a value of US$2 billion. 

During the 1999 Paris air show a new Dutch 
firm, Forward Aviation, threw its hat into the 
ACS ring when it announced that it intended 
to offer the Fokker 60 as a contender, renamed 
the Friendship 60. Forward Aviation plans to 
take over the production jigs from Fokker and 
build the aircraft in a new plant at 
Groningen/Eelde Airport. The aircraft would 
then be transferred to a facility in the US for 





Above and left: Antennas under 
the wingtips and on the tail 
serve a radar warning receiver 








Above: Underwing pylons allow 
the carriage of Per Udsen MCPs 
(Modular Countermeasures 

Pods) for chaff/flare dispensing. 


completion. According to Forward, the 
Friendship 60, with a US$12 million basic price 
tag, is more affordable than the Lockheed/ 
Alenia C-27J and more capable than the 
Airtech CN.235. Forward Aviation claimed 
that it could restart viable production with just 
36 orders, but none has yet been forthcoming, 


Force XXI requirement 

The ACS programme is tied into the US 
Army’s much wider Force XXI effort to 
explore all the potential methods of gathering 
the future tactical battlefield intelligence it 
needs. It is possible that the functions of 
manned aircraft in this role will disappear 
completely and be taken over by UAVs carry- 
ing a new generation of SAR/MTI radars (such 
as STARLOS) and other sensors. The frame- 
work binding all such development, testing and 





The capacious cabin of the F60U (above) has a 
starboard-side cargo door, large enough to admit 
the F100 engine of an F-16. The cabin can be 
reconfigured for a variety of roles, including 
passenger transport or paratrooping (below). In 
the latter role it can accommodate 55 troops. For 
medevac duties it can carry up to 30 stretchers. 





fielding — the Integrated Electronic Warfare 
Airborne Information Collection Moderniza- 
tion Roadmap — has set back the timescale for 
follow-on battlefield systems to FY 2003/04, at 
the earliest, and funding is now becoming 
scarce. Under current plans, the Army will 
move all its division-level electronic warfare 
capabilities from manned aircraft to Tactical 
UAVs (TUAVs) under the Prophet 
programme. ACS will remain as the manned 
aerial signals intelligence component. 

More immediately, in March 2000 it was 
announced that Forward Aviation were close to 
concluding a deal with the Netherlands govern- 
ment for three Friendship 50s, configured for 
surveillance. 

ACS may or may not prove to be the future 
of the Fokker turboprop family. Forward 
Aviation has envisaged developing versions of 
the Friendship 60 fitted with the ERIEYE radar 
on the back of a successful bid with the US 
Army, but such plans are far in the future. In 
the meantime, today and tomorrow, the exist- 
ing fleet of Fokker F27s, F50s and F60s will 
continue to provide the reliable service for 
which they have become renowned; they will 
continue to haul troops, patrol the world’s 
oceans and show that a good design always 


proves to be irreplaceable. | Robert Hewson 


The fuselage stretch of the Fokker 60 is apparent 
in this view of one of the four 334 Squadron 
aircraft. The type provides a useful and economic 
light transport capability, augmenting the 
C-130H-30s and KDC-10s also operated by the 
unit. 334 Squadron employs a white Pegasus as 
its unit badge. 


Fokker F27/F50/F60 operators 


Type Serial C/n Del. 


Operator/notes 




















F27-400' 71-VRM 0496 1973 government, formerly 7T-WAL, to Air Algerie 1982? 
F27-400 7T-VRN 0527 1976 government, formerly 7T-WAN 
F27-400 71-WAI 0494 1973 government, to Air Algerie 1982? 
F27-400 7T-WAK 10495 1973 government, to Air Algerie 1982? 
F27-400! 7I-WAM 10529 1976 government 

F27-400 7T-WAO 10526 1976 government, to Air Algerie 1982? 
F27-400 71-WAQ 10543 1976 government, to Air Algerie 1983? 
F27-400 7I-WAS 10547. 1977 government, to Air Algerie 1979? 
F27-400 7T-WAT 10553-1977 government, to Air Algerie 1979? 
F27-400 71-WAU 10555 1977 government, to Air Algerie 1983? 
F27-400 TT-WAV 10556 1977 government, to Air Algerie 1988? 











Fight aircraft (but perhaps as few as two) are believed to be operated by Maritime Patrol Squadron, 
Transport Wing, based at Boufrik/Bou Ser 





FH-227B T-40 564 1976 FAPLA 

F27-400M T-101 10561 1980 Government, delivered as D2-EFA, transferred to TAAG 
in 1983 

F27-200MAR 1-101 10595 1980 FAPLA, delivered as R-301, to TAAG in 1988 


T-101 was exhibited at the 1980 Farnborough air show and delivered to the (then) Férga Aérea Populaire 
de Angola/Defesa Anti-Avides for joint operations with TAAG-Angola Airlines, F27-200MAR also 
reported as handed over to EMBRAER in exchange for two EMB-1118. 

The Angolan government operated several TAAG Angola F27s, including D2-LMU (F27-200) and D2-LMV 
(F27-200) which retained their civil markings 


PH-FTU 





F27-600 T-41 10345 1968 FAA, formerly T-80 (until 1970) 

F27-500 1-42 10346 1969 FAA, formerly T-79 (until 1970) 

F27-600 T-43 10451 1971 LADE 

F27-600 1-44 10454 1971 LADE 

F27-500 T-45 10368 1976 LADE, formerly TC-79 with FAA (until 1976) 
F27-400M TC-71 10403. 1969 FAA 























F27-400M TC-72 0404 1969 LADE, w/o 1975 

F27-500 TC-72 0619 1981 LADE, w/o 1995 

F27-400M TC-73 0407 1969  LADE, w/o 1995 

F27-400M TC-74 0408 1969 FAA 

F27-400M TC-75 10411 1969 LADE, w/o 1970 

F27-500 TC-75 0621 1981 FAA 

F27-400M TC-76 0412 +1969 FAA 

F27-400M TC-77 0416 1969 LADE, w/o 1969 

F27-400M TC-78 10418 1969 FAA 

F27-600 TC-79 0575 1979 FAA 

Argentina ordered an initial batch of eight Troopships in 1968, to be operated by Lineas Aéreas del 
Estado (LADE) the FAA's paramilitary airline that serves under-developed and outlying regions. LADE 


aperates as a component of Escuadrén IV, of Grupo Aérea 1 de Transporte, based at EL Palomar (Buenos 
Aires). Today, Fuerza Aérea Argentina F27 operations are split between Grupo Aérea 1 de Transporte and 
Grupo Aérea 9 de Transporte, based at BAM Comodoro Rivadavia (Escuadron VI). This unit handles 
Antarctic support missions and SAR in the South Atlantic region. LADE no longer operates the 
F27-400Ms. 


Bolivia 





F27-400M FAB-90 10578 1979 FAB, formerly TAM-90 
F27-400M FAB-91 10580 1979 FAB, formerly TAM-91 
F27-400M FAB-92 10584 1979 FAB, formerly TAM-92 
F27-400M (TAM-93) 10599 1980 FAB, wfu 1994 

F27-400M (TAM-94) 10600 1981 FAB, wfu and sold on 1994 
F27-400M (TAM-95) 10601 1981 FAB, wfu and sold on 1994 


Transporte Aéreo Militar (TAM) is the paramilitary airline arm of the Fuerza Aérea Boliviana. It is 
formally known as Grupo Aéreo 71, and based at El Alto, La Paz. The F27s serve with Escuadr6n 712. 

In August 1980 an embargo was placed on the FAB aircraft following a military take-over in the country. 
This held up deliveries and spares support — while Bolivia refused to pay for the aircraft that had been 
handed over. 





F27-600 TT-LAA =: 10648 »=«- 1985 -~— Government, donated by Libyan Arab Airlines 
F27 supplied to Libyan-backed anti-government rebels but later adopted into Force Aérienne Tchadienne 
service 


F27-100 FF-1 10274 1980  Ilmavoimat, Elint conversion 1989 
F27-100 FF-2 10300 1980  Ilmavoimat 
F27-400M FF-3 10662 1984  Ilmavoimat 


Operated by 3rd Flight, Operational Support Sqn (Tukilentolaivue), based at Jyvaskyla. 

The first two Finnish aircraft were acquired from civil operator Kar Air, replacing the air force's C-47s. 
The F27s arrived on a six-year lease after which they were purchased outright. In January 1984 the 
-400M was acquired in a similar fashion. 





Fokker F27/F50/F60 





F27-600 G-520/A 10505 1975 GAF 

F27-400M G-521/B 10507 1975 GAF, wfu 1982 
F27-400M G-522/C 10518 1975 GAF 

F27-400M G-525/F 10520 1975  GAF, formerly G-523/D 
F27-600 G-524/E 10535 1976 GAF 

(F27-500 G-527/H 10608  ntu) 


Operated by No. 2 Sqn, Ghana Air Force. Mk 600s operated in airline transport and VIP configurations. 








F27-100 1094 10111 1983 FAG, wfu 1995 

F27-200 (TG-AOA) 10261 1983 FAG, converted to -400M 1985, sold on 1987 
F27-400M 1467 10270 1985 FAG, formerly TG-ACA (converted -400) 
F27-400M 1770 10493 1984 FAG, formerly TG-AFA and 1470 


Escuadrén de Transporte, Fuerza Aérea Guatemalteca, BA La Aurora. 





F27-200 
F27-200 


TF-SYR 
TF-SYN 


10260 
10545 


1972 Coast Guard, to Icelandair 1980 
1977 Coast Guard 


Lanhelgisgeeslan (Coast Guard), Reykjavik Airport 


















F27-100 
F27-100 


CG710 
CG710 


10173 
10220 


1984 Coast Guard, leased until 1987 
1990 Coast Guard, wfu 1993 


India’s first F27 was leased from Indian Airlines and operated by CGAS 700, based at Dum Dum. 


Indonesia 


F27-400M A-2701 10536 1976 delivered as T-2701 to TNI-AU, transferred to TNI-AL as 
A-2701 in 1993 and wfu 1993 

F27-400M T-2702 = 10537 1976 TNI-AU 

F27-400M A-2703 10538 1976 TNI-AU, delivered as T-2703, later PK-VFE in TNI-AU 
service 

F27-400M A-2704 10540 1976 TNI-AU, delivered as T-2704 

F27-400M A-2705 10541 1976 TNI-AU, delivered as T-2705 

F27-400M A-2706 10542 1976  TNI-AU, delivered as T-2706 

F27-400M A-2707 = 10544-1976 _~—s TNI-AU, delivered as T-2707 

F27-400M A-2708 10546 1976 TNI-AU, delivered as T-2708 


Skuadron Udara 2, KOOPSAU 1, based at Halim-Perdanakusuma AB. One VIP aircraft operated by 
Skuadron Udara 17, also based at Halim. 











F27-100 EP-MRP 10127 1959 government, converted to -200 1960, w/o 1962 

F27-600 5-8801 10474 1972 _IRIAF, formerly 5-201 IIAF, to Saha Air 1992 (EP-SHL) 

F27-600 5-8802 10475 1972 _IRIAF, formerly 5-202 IIAF, to Saha Air 1992 (EP-SHM) 

F27-400M 5-8803 10478 1972 _IRIAF, formerly 5-203 IIAF 

F27-400M 5-8804 10479 1972 _IRIAF, formerly 5-204 IIAF 

F27-400M 5-8805 10480 1972 _IRIAF, formerly 5-205 IIAF 

F27-400M 5-8806 10481 1972 _IRIAF, formerly 5-206 IIAF, seized by South Yemen Air Force 
1984 and later sold on 

F27-400M 5-8807 10482 1972 _IRIAF, formerly 5-207 IIAF 

F27-400M 5-8808 10483 1972 _IRIAF, formerly 5-208 IIAF 

F27-400M (5-8809?) 10484 1972 delivered as 5-209 IIAF, w/o 1973 (date?) 

(converted from c/n 10465) 
F27-400M 5-8810 10485 1972 _IRIAF, formerly 5-210 IIAF 
F27-400M 5-8811 10486 1972 _IRIAF, delivered as 5-211, reserialled as 5-210 in 1973, 
(converted from 10466) current serial allocated in 1976 

F27-400M (5-211) 10489 1972 IAF, delivered as 5-212 IIAF, reserialled as 5-211 in 1973, 
w/o 1974 

F27-400M 5-8811 10491 1972 _ IRIAF, delivered as 5-213 IIAF, reserialled as 5-212 in 1973, 
current serial allocated 1976 

F27-400M 5-8812 10492 1973 IRIAF, delivered as 5-214 IIAF, reserialled as 5-213 in 1973, 
current serial allocated in 1976 

F27-400M 5-8813 10497 1973 _IRIAF, delivered as 5-214 IIAF 

F27-400M 5-8814 10498 1973 _ IRIAF, delivered as 5-215 IIAF 

F27-400M 5-8815 10499 1974  IRIAF, delivered as 5-216 IIAF, w/o 1992 

F27-400M 5-8816 10500 1974  IRIAF, delivered as 5-217 IIAF 

F27-400M 5-8817 10502 1974  IRIAF, delivered as 5-218 IIAF 

F27-600 5-8818 10504 1974  IRIAF, delivered as 5-219 IIAF 











Aircraft formerly based at TAB 7 Shiraz and TAB 8 Isfahan. 

Records indicate that in September 1973 c/n 10492 (delivered as 5-214) was reserialled as 5-213, 10491 
(5-213) was reserialled as 5-212, 10489 (5-212) was reserialled as 5-211 and 10486 (5-211) was 
reserialled as 5-210. As 5-211, c/n 10489 was lost in September 1974. In September 1976, all lIAF F27s 
adopted a new five-digit serial form, with survivors from c/n 10491 onwards filling the serial ‘gap’, 
based on their (modified) four-digit serials. Thus 5-212 (10491, delivered as 5-213) became 5-8811. 
10492 delivered as 5-214 in January 1973 but reserialled as 5-213 on 20 September 1973. 

10497 delivered as 5-214 on 18 October 1973 (allocated marks 5-215 ntu). 





F27-400M 5-2601 10512 1975 Islamic Republic of Iran Navy Aviation 
F27-400M 5-2602 10510 1975 IRINA 

F27-400M 5-2603 10511 1975 IRINA 

F27-400M 5-2604 10509 1975 IRINA (5-2601 ntu) 


The Imperial Iranian Navy signed a contract on 1 September 1973 for the supply of four Series 400M and 
two Series 600 aircraft, to support its expanding logistics commitments between inland bases and 
facilities on the Persian Gulf. The F27-600s do not appear to have been delivered. Delivered to Transport 
Squadron, based at TAB 7, Shiraz. 


F27-600 
F27-600 


5-3031 
5-3032 


10567 
10568 


1978 
1978 


Islamic Republic of Iran Army Aviation, delivered as 5-4041 
IRIAA, delivered as 5-4042 IIA 


The Imperial Iranian Army placed an initial order for one F27-400M and one F27-600, for delivery in 1977. 
Both were to be equipped with twin Marquardt target towing systems. 








In 1974 it was reported in the press that the Aeronautica Militare had taken delivery of two F27s to 
undertake specialist ECM tasks with the dedicated EW unit, 71° Gruppo. No aircraft ever entered Italian 
service 





F27-400M TU-VAD 10577 1979 government, to Air Ivoire w/o 1994 
F27-600 TU-VAJ 10450 1970 government to Air Ivoire 1977 
F27-400M TU-VAK 10469 1971 government, sold 1979 

F27-600 TU-TIF 10573 1979 government, to Air Ivoire 
F27-400M TU-TIH 10579 1979 government, to Air Ivoire, wfu 


F27s replaced C-47s in air force service but later transferred to state-owned airline. 


F-27A (APO-0203) 030 1960 FAM sold on 1965 

F-27 (MT-0206) 003 1978 Navy acquired as MT-203, sold on in 1992 

FH-227D MTT-216 578 1993 Navy 

F-27 TP-0205 025 1976 Navy 

F-27 (TP-205/XC-UTB) 1978 FAM acquired by Navy as TP-0745, transferred to FAM in 


1981, sold on in 1991 


2nd Naval Air Squadron, based at Benito Juarez IAP, Mexico City. 





Myanmar (Burma) 


F27-100 5001 10124 1976 BAF, to Myanmar Airways 1982 
F-27F 5001 094 1982 Myanmar Air Force, wfu 1993 
F27-500 0002 10617 1981 From Myanmar Airways, current 2000 
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F27-600 5001/XY-AEB 10392 1994 Myanmar Air Force 

FH-227 5002 501 1977. Myanmar Air Force 

FH-227B 5003 545 1978 Burmese Air Force (donated by US State Dept), w/o 1980 
FH-227B 5004 549 1978 Myanmar Air Force (donated by US State Dept) 

FH-227B 5005 552 1978 Myanmar Air Force (donated by US State Dept) 

FH-227B 5006 554 1978 Myanmar Air Force (donated by US State Dept) 


FH-227Bs all fitted with freight doors by Air Asia, in Taiwan, and replaced last surviving C-47s. 
F27 operated in VIP configuration. 


Netherlands 











F27-100 C-1 10152 1960 KLu, wfu 1996 

F27-100 C-2 10149 1960 KLu, wfu 1967 

F27-100 C-3 10150 1960 KLu, converted to ECM/trainer 1974, wfu 1996 
F27-300M C-4 10154 1960 KLu, wfu 1996 

F27-300M C-5 10155 1960  KLu, navigation trainer, wfu 1996 

F27-300M C-6 10156 1960  KLu, navigation trainer, wfu 1996 

F27-300M C-7 10157. 1960 KLu, wfu 1996 

F27-300M C-8 10158 1960 KLu, wfu 1996, on display, Eindhoven 
F27-300M C-9 10159 1961 KLu, wfu 1995 

F27-300M C-10 10160 1961 KLu, wfu 1993 

F27-300M C-11 10161 1961 Ku, wfu 1996 

F27-300M C-12 10162 1961 KLu, wfu 1996, instructional airframe, Eindhoven 
F27-200MAR_ M-1 10612 1981  KLu. To be retired July 2000 

F27-200MAR M-2 10622 1982 KLu. Tobe retired July 2000 


Operated by 336 Sqn, based at Hato AB, Curagao, until 1 July 2000. 





Fokker 50-120 U-05 20253 1995  KLu, VIP 
Fokker 50-120 U-06 20287 1995  KLu, VIP 
Operated by 334 Sqn, Eindhoven 

Fokker 60U U-01 20321 1996 KLu 
Fokker 60U U-02 20324 1996 KLu 
Fokker 60U U-03 20327 1996 KLu 
Fokker 60U U-04 20329 1996 KLu 


Operated by 334 Sqn, Eindhoven 








New Zealand 


F27-100 NZ2781 10167 1980 RNZAF, acquired from ANZ, wfu 1992 
F27-100 NZ2782 10168 1980 RNZAF, acquired from ANZ, wfu 1992 
F27-100 NZ2783. 10169 1980 RNZAF, acquired from ANZ, wfu 1992 


Operated by Navigation & Air Electronics Training Sqn. Example on show at RNZAF museum is ex-ANZ 
(ZK-BXG/10189) and never saw Air Force service. 


F27-600 NAF-901 10473 1972 NAF, to Nigerian Airways 1976 
F27-600 NAF-902 10476 1972 NAF, to Nigerian Airways 1976 
F27-400M NAF-903 10487 1972 NAF, to Nigerian Airways 1977 
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F27-400M 
F27-400M 
F27-400M 
F27-200MAR 
F27-200MAR 


NAF-904 
NAF-905 
NAF-906 
NAF-907 
NAF-908 


10488 
10480 
10493 
10653 
10656 


1973 
1973 
1973 
1986 
1986 


NAF, w/o 1980 
NAF, wfu 1988 
NAF, to Nigerian Airways 1976, later to Guatemala 
Navy, wfu 1995 
Navy/Air Force 


Two F27-200MARs allocated to Nigerian Naval Air Arm, but not believed to be in service. May be 
operated by Nigerian Air Force as pure transports. 


F27-200 
F27-200 


F27-200 
F27-200 
F27-200 
F27-200 
F27-400M 


AR-NZQ/52 10252 


AR-NYA 


10254 


AR-NZE/62 10262 


J752 


10281 


AP-NZZ/44 10444 


AP-NZV 


AR-NZW 


10445 
10469 


1988 
1994 


1982 
1982 
1994 
1991 
1993 


Navy 

Navy, ex Pakistan Maritime Security Agency, 1988 
(AR-NYA) and Pakistan Army, 1992 (10254) 

Navy, ex-PIA. Also reported as AR-IMLF 

PAF, ex-PAL 

Navy 

Navy 

Navy, former lvory Coast Government aircraft 


Aircraft in Pakistan Fiza’ya (air force) service operated by No. 12 Sqn, 35 Wing, based at Chaklala (VIP). 
Aircraft in Pakistan Naval Aviation service operated by No. 27 Squadron, based at Drigh Road. In 1985 
one F27 was refitted as a navigational trainer for naval air arm, with new avionics and a search radar. 


This aircraft had a secondary maritime patrol role. Two Navy F27s were converted by Air UK engineering 
betwen 1993/94 to maritime patrol standard with search radar and underwing tanks. In 1994 Thomson- 


CSF was awarded an upgrade contract to equip one F27 with its Ocean Master search radar and 
DR 300A ESM system, in parallel with a similar upgrade being applied to Pakistan‘s Atlantic fleet. 





F27-200 
F27-600 
F27-200MAR 
F27-200MAR 
F27-500F 
FH-227 


AB-582 
AB-584 
AE-560 
AE-561 

AE-562 
FAR395 


10355 
10322 
10548 
10549 
10524 
502 


1994 
1995 
1977 
1978 
1995 
1982 


Coast Guard 
Coast Guard 
Navy, w/o 1987 
Navy, w/o 1986 
Navy 

FARP, wfu 1994 


Peru's naval air arm, the Servicio Aeronaval de la Marina, took delivery of two F27-200MAR aircraft in 
1977/78, which have been reported as F27-400Ms in some sources. Both were written off. None of the 
aircraft now in service with Escuadr6n Aeronaval 11, based at Jorge Chavez, IAP, Lima, are F27 


Maritimes. 
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Philippines 

















F27-100 59-0259 10115 1959 PAF, converted to -200 in 1966 

F27-100 0148 0148 1971 PAF, ex-PAL, converted to -200 1979, wfu 1995 
F27-100 0246 0246 1971 PAF, ex-PAL, converted to -200 1981 

F27-100 0265 0265 1971 PAF, ex-PAL, wfu 

F27-100 0267 0267 1981 PAF, ex-PAL, converted to -200 1979 

F27-100 0296 0296 1971 PAF, ex-PAL, converted to -200 1979 

F27-100 0310 10310 1971 PAF, ex-PAL, converted to -200 1979 

F27-100 0327 0327. 1971 PAF, ex-PAL, converted to -200 1980 

F27-100 0328 10328 1971 PAF, ex-PAL, converted to -200 1977, w/o 1978 
F27-200MAR 10602 10602 1981 PAF, (TAM-96, Bolivia, ntu), w/o 1988 
F27-200MAR 10616 10616 1981 PAF 

F27-200MAR 10620 0620 1982 PAF 














Only one of the F27-200MARs is believed to still be active with the 221st Transport (Airlift) Wing, which 
operates most of the remaining transport aircraft from Vilamor AB. One VIP F27 is operated by the 702nd 
Presidential Transport (Airlift) Squadron, also at Vilamor. 








Senegal 


F27-400M BW-STA 10564 1977 AAS 
F27-400M 6W-STB 10565 1977 AAS 
F27-400M 6W-STC 10582 1978 AAS 
F27-400M 6W-STD 10583 1978 AAS 
F27-400M 6W-STE 10590 1979 AAS 
F27-400M 6W-STF 10591 1979 AAS 


Senegal's aircraft were delivered to the Armee de I'Air du Senegal in basic 44-seat transport 
configuration, with VIP and medevac kits. They replaced C-47s. 





Fokker 50 UTA 710 20268 1993 RSAFNo. 121 Squadron, Changi 
Fokker 50 UTA 711 20269 1993  RSAFNo. 121 Squadron, Changi 
F50 Maritime Enforcer Mk 2 714 20267 1994 — RSAFNo. 121 Squadron, Changi 
F50 Maritime Enforcer Mk 2 715 20293. 1994 — RSAFNo. 121 Squadron, Changi 
Fokker 50 UTA 712 20294 1993 RSAF No. 121 Squadron, Changi 
Fokker 50 UTA 713 20295 1993 RSAF, VIP? No. 121 Squadron, Changi 
F50 Maritime Enforcer Mk2 716 20305 1994  RSAFNo. 121 Squadron, Changi 
F50 Maritime Enforcer Mk 2 717 20308 1995 RSAFNo. 121 Squadron, Changi 
F50 Maritime Enforcer Mk 2 718 20311 1995 = RSAF No. 121 Squadron, Changi 





F27-200MAR  D.2-01 10581 1979  Ejército del Aire 
F27-200MAR _ D.2-02 10585 1979  Ejército del Aire 
F27-200MAR — D.2-03 10587 1979  Ejército del Aire 


Operated by 802 Escuadrén, Mando Aereo de Canarias. 





F27-400M 833 10273 1965 SAF, to Sudan Airways 1970, w/o 1972 

F27-400M 844 10277. 1965 SAF, to Sudan Airways 1970, shot down by SA-7 1986 
F27-100 855 10110 1986 SAF, sold on 1986 (former Yemeni AF aircraft) 
F27-400M 888 10282 1965 SAF, to Sudan Airways 1970, w/o 1977 

F27-400M 899 10283 1965 SAF, w/o 1969 


One aircraft, F27-100 ST-EVF, allocated air force serial (866) in 1986 but aircraft remained in civil service 
until sold to Guinea-Bissau in 1989. 





Fokker 50 5001 20229 1992 ROCAF 
Fokker 50 5002 20238 1992 ROCAF 
Fokker 50 5003 20242 1992 ROCAF 


Operated by VIP Transport Squadron, Sungshan Air Base Command, Sungshan. 








Fokker 50 5H-TGF 20231 1992 government 








F27-200MPA 1109 10663 1984 RTNAD, delivered as 10663, reserialled as 111 1989, 
current serial allocated 1994 

F27-200MPA (10665) 10665 1984 RTNAD, w/o 1985 

F27-200MPA 1201 10666 984 RTNAD, delivered as 10666, to 112 in 1989, to 1110 in 
1994, to 1109 in 1995, current serial allocated 1996 

F27-200MPA 1111 10676 1987 RTNAD, delivered as 10676, to 113 in 1989, current serial 


allocated 1994 
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F27-400M 2111 10651 1986 RTNAD, delivered as 10651, to 222 1989, to 2212 in 1993, 
current serial allocated 1996 
F27-400M 2211 10650 1986 RTNAD, delivered as 10650, to 221 1989, current serial 


allocated 1994 


102 Sqn, of 1 Wing, Royal Thai Naval Air Division operates the three surviving F27-200MPAs (which 
have been referred to locally as F27-200MEs). 201 Squadron, 2 Wing, operates the F27-400Ms, which 
have a SAR tasking. All the F27s are based at U-Tapao. 

Fokker 50 


27228 20228 


1992 Royal Thai Police 








United Kingdom 


F27-200 G-SOFS 10135 1987 converted to maritime patrol standard for Scottish 


Department of Agriculture and Fisheries; retired 11.91 


F-27F N432NA 035 1994 NASA, converted F-27 

F-27F (UC-27A) 161628 033 1982 US Navy, converted F-27, sold on 1988 
F27-400M (C-31A) 85-1607 10652 1985 US Army, Golden Knights parachute display team 
F27-400M (C-31A) 85-1608 10668 1985 US Army, Golden Knights parachute display team 





US Naw aircraft received unofficial designation UC-27A. Initially assigned to the Naval Air Development 
Center on special duties. Transferred to Atlantic Underwater Test and Evaluation Center (AUTEC) on 
support tasks (operated by Imperial Aviation). Sources differ on fate of aircraft. Aircraft was reported as 
sold to Hawkins & Powers in 1989. The same aircraft is reported in service with NAWC-AD in 1994 and 
retired by May 1996. 


EM Doty 


F27-100 T-560 10199 1970 FAU, wfu 1977 

F27-100 T-561 10202 1970 FAU, reported wfu 1977 but believed to be still active 
FH-227D, T-570 571 1971 FAU, sold on 1975 

FH-227D 7-571 biz 1971 FAU, w/o 1972 

FH-227D 7-572 574 1973  FAU, passed on to PLUNA 1975 


One F27 is believed to still be in service with Transporte Aéreo Militar Uruguayo (TAMU), the 
paramilitary arm of the Fuerza Aérea Uruguaya. T-560 is used as a spares source. 








F27-400M 201 10481 1984 South Yemen AF. Formerly 5-8806 of IRIAF, seized and 
later sold on in Guinea-Bissau 
F27-100 206 10110 1985 South Yemen AF, sold on to Sudan 
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Now nearly 45 years old, the UH-1 design still offers much to the 
21st century air arm. Nowhere is the type’s versatility and 
reliability appreciated more than in the US Marine Corps, where 
the UH-1N Twin Huey is tasked with performing a wide variety of 
roles, ranging from fire support and special operations to base 
rescue and battlefield command post. 


Ithough officially named the Iroquois by 
Ae: Army, UH-1Ns are commonly 

called ‘Twin Hueys’. Other informal 
nicknames include ‘Battle Cadillac’, the ‘Slug’, 
the “War Pig’, the ‘Hog’ and ‘Fat Attack’, and 
they are sometimes more generically referred to 
as ‘skids’ (as are AH-1Ws5). 

The aircraft is just over 53 ft 3 in (16.23 m) 
long and has a rotor arc diameter of 48 ft (14.63 
m). The maximum width is 9 ft 4% in (2.86 m), 
the height is 13 ft 1 in (3.99 m), and the tail 
rotor arc is 8 ft 6 in (2.59 m) in diameter, The 
original design was intended for 10,000 airframe 
hours, and most USMC UH-1Ns now have 
between 6,500 and 8,500 hours on them, with 
a few examples having exceeded 10,000 hours. 
The UH-1N’s basic empty weight ranges from 
6,800 to 7,250 lb (3084 to 3289 kg) and the 
maximum gross weight is 10,500 Ib (4762 kg). 
The maximum useful load is over 3,000 lb 
(1360 kg), which varies from aircraft to aircraft 
depending on the empty weight. The UH-1N 
has five internal self-sealing fuel cells, which can 
hold 195.5 US gal (740 litres) (1,381 Ib/727 kg) 
of JP-5 or JP-8 jet fuel. Three of the five cells 
are located aft of the pylon strut and the other 
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two are below the cabin floor. All of the tanks 
contain fire suppression foam, and two auxiliary 
tanks each containing 150 US gal (568 litres) 
(1,060 lb/480 kg) can also be installed in the aft 
cabin. 

A lightly loaded Twin Huey can carry a total 
of 495 US gal (1874 litres) (approximately 
3,500 1b/1588 kg) of fuel for long-range or 
high-endurance sorties. With internal fuel only, 
the range is 230 nm (426 km) and the 
maximum endurance profile is 2.0 hours with 
20 minutes of fuel left (minimum of 300 lb/136 
kg). Economical cruise speed and altitude for 
cross-country flights would be 100 kt (184 
km/h) at 500-1,000 ft (152-305 m). 

For ground handling, small wheels can be 
mounted onto the skids, allowing the UH-1N 
to be manoeuvred more easily. The wheels are 
rated for a 9,500-lb (4309-kg) maximum 
aircraft tow weight, and towing speed is limited 
to 5 kt (9.2 km/h). The skids have removable 
‘shoes’ mounted on them, and in the event of 
the bottoms being damaged, it is usually just the 
shoes that need to be replaced. As a result, if the 
aircraft had to make an emergency sliding land- 
ing, the cost and repair time would be minimal. 


The UH-1N is powered by a pair of 
complex GE T400-CP-400/401/402 turboshaft 
engines, which generate 900 shp (671 kW) each 
or 1,800 shp (1343 kW) combined. They burn 
fuel at a rate of about 700 lb (318 kg) per hour. 
The engines come as an engine pack, so, if one 
were to fail, both engines in the pack would 
have to be replaced, which takes at least a full 
day with three experienced mechanics. The 
-402s are a little beefier and more powerful. A 
mix of all three engine variants can be found 
within the community in UH-1Ns, but both 
engines in a pack must be of the same variety 
(400, 401 or 402). The engines are protected by 
particle separators, which filter out particles 
sized 100 microns or larger. Over the years, 
power degradation has slowly robbed the 
aircraft of peak performance and — coupled with 
the extra weight of new equipment — the Twin 
Huey is somewhat underpowered by today’s 
standards. 


Kaman shafts 

The engines drive the C-Box (Combining 
Gear Box), from where the output goes to the 
transmission. The C-Box is an integral part of 
the engine pack, as well. The shafts were 
originally grease packed, which caused some 
problems, but all of the USMC Twin Hueys 
now have the newer Kaman flex (K-flex) 
coupler that eliminated them. If an engine were 
to fail, the other engine would continue to 
operate. Depending on airspeed, weight and 
climate, the aircraft might be able to climb or it 
might have to crash land. 





The primary engine fire extinguisher bottle is 
located in the engine number two compart- 
ment, while engine one compartment contains 
the reserve bottle. 

A mix of rotor blade types is available for the 
helicopter. Some UH-1Ns have a stab (stabilisa- 
tion) bar, which provides gyroscopic stabilisa- 
tion for the rotor system, and are easy to recog- 
nise by a weighted bar sitting perpendicular to 
the main rotors; they are also lighter. The stab 
bar is an older design, replaced in newer aircraft 
by the gyro-based hydraulic AFCS (Automatic 
Flight Control System). The AFCS dampens 
flight control movements and is similar to the 
system employed by the AH-1W. 

On those older stab bar aircraft, the forced 
trim switch was sited farther from the thumb, 
making access inconvenient; AFCS-equipped 
aircraft have the switch where the thumb would 
naturally rest. A modification now under way 
will move the forced trim switches on the stab 
bar Hueys to the same location as the AFCS 
Hueys, making it easier to control. Although 
the change seems minor, the switch move helps 
pilots avoid any possible confusion with the 
rocket trigger (a button that was too near the 
old trim switch location). The Huey has a rotor 
brake which can be engaged at 35-40 per cent. 

The typical UH-1N crew complement is 
three: two pilots and a crew chief in the cabin. 


Protection against heat-seeking missiles is 
provided by the Lockheed Martin (Sanders) 
ALQ-144 IRCM turret, located behind the main 
rotor shaft. This sends out IR energy to confuse 
missile seekers. This aircraft is from HMLA-169. 


Left: With FLIR and NVG capability, the UH-1N is 
optimised for night operations. Marine Hueys 
fully justify their ‘Utility’ classification, 
combining virtually all of the helicopter’s military 
roles in one airframe. Reconnaissance and troop 
transport are perhaps the most important. 

A crew chief is not required for certain types of 
sorties, but for other types (especially assault 
missions) it is common to have two crew chiefs 
in the rear, making a crew of four. Although 
officially the UH-1N can carry a maximum of 
13 passengers or six litters and a corpsman, 
typically the Marine Hueys carry five or six 
passengers. 


Difficult access 

Maintenance can be difficult since certain 
components in the engine pack are harder to 
access on one side. The K-flex is very reliable 
and that alone has saved the community signifi- 
cant time. Wire bundles have been reduced 
over the years and most items are readily acces- 
sible. MMH/FH (maintenance man hours per 
flight hour) range from 11 to 15 hours, which is 
very good for a military helicopter. 

The Twin Huey’s 24-volt, 34-amp hour 
battery works well and is quite reliable. For 
communications/navigation, the aircraft has an 


Twin Hueys 


Above: The UH-1N’s dial-dominated cockpit 
belies the aircraft's age, but is a good working 
environment offering excellent visibility. The 
UH-1Y upgrade will have colour MFDs. The pilot 
has a drop-down sight for aiming forward-firing 
weapons. 

APN-171 RADALT (Radar Altimeter), 
APX-72 IFF transponder with Mode 1 through 
Mode 4 capability, an ARN-82 VOR, an 
ARN-84 ADF, an ARC-102 HF (high- 
frequency) radio, ARN-84/105 TACAN, and 
three radios — an FM ARC-114, ARC-159 and 
an ARC-182 UHF/VHF/AM/FM. 

The 250-ft (76-m) cable is rated at 600-lb 
(272-kg) lift capacity. Both the pilot and 
crewman can control the hoist, although the 
pilot’s controls override those of the crewman. 
There is also a ‘hell-hole’ with hook for carry- 
ing light external loads, which is rarely used. 
The most common external load sortie is the 
SPIE (Special Patrolling Insertion Extraction) 
rigging mission. 

The UH-1N routinely deploys on assault 
ships and, since it has only two blades and a 
small footprint, blade folding is not required. 
The UH-1N has mooring points, and to 
prevent damage a shipboard wind should not 
exceed 75 kt (138 km/h). 








UH-1Ns operate regularly with special forces on infil/exfil exercises. Various methods of inserting 
troops are available, including parachuting (above right) and the SPIE rig (above left). The latter is 
used over short distances, allowing up to six troops to be lifted and deposited rapidly. Other 
techniques include fast-roping and helo-casting. The latter involves the UH-1N flying low and slow 
over water while SEALs or other special forces drop out. The side door of the Huey is also used as a 


good airborne platform for sniping. 








Virtually all USMC UH-1Ns.are now in the 
ubiquitous light grey scheme, but a few 
examples of earlier, more unusual camouflage 
remain. This HML/A-269 ‘Gunrunners’ Huey 
sports a dark grey disruptive pattern over the 
standard light grey finish. 


Having de-icing systems, it is rated as an 
all-weather aircraft, but icing conditions are 
always avoided. The Twin Huey is rated as a 
single-pilot aircraft and is IFR-capable during 
both day and night operations, and rain does 
not present a problem. 

A recent UH-1N modification is the 
addition of the CDNU (Cockpit Display 
Navigation Unit), which is linked with the 
FLIR system’s NTIS (Navigational Thermal 
Imaging System). The turret-shaped FLIR 
system is mounted under the nose of the Huey 
and contains a built-in laser rangefinder. It is 
both night and day capable and, although 
primarily a navigation tool, can be used for 
FAC-A target acquisition. The FLIR system 
may receive a new upgrade, known as the 
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AN/AAQ-22 Star SAFIRE thermal imaging 
system. On very low-light nights, the NTIS can 
distinguish things hidden to night vision 
goggles, and performs slightly better than the 
NTS system found in the AH-1W. The FLIR 
scan is controlled by a remote hand-controlled 
joy stick that is typically operated by the 
co-pilot. Although rarely done, the crew chief 
can also control the FLIR from the aft jump 
seat. Long-term plans call for all fleet UH-1Ns 
to receive the FLIR system. 


Twin Huey upgrades 

Most fleet Hueys now have a GPS (global 
positioning system) which can display bearing 
and distance like a TACAN, and is known as 
the ‘com/nav’ upgrade in the fleet. UH-1Ns 
have been receiving the strip-light mod 
AFC-286, which is utilised for night formation 
work. A dual strobe light and special blue cock- 
pit lighting has also been added, which is both 
NVG- and IR-compatible. All crew members 
use ANVIS-6 NVGs, and the fleet has just start- 


ed receiving the brand new and more capable 
ANVIS-9. The latter’s field of view is still 40°, 
but the gain is two and half times better and 
resolution is 20/30 compared to the previous 
20/40. 

For self-defence, the UH-1N can carry 
chaff/flare buckets, and has AN/AVR-2, 
APR-39, APR-44 and AAR-47 warning 
sensors. FRS (fleet replenishment squadron) 
machines do not use aircraft survivability equip- 
ment (ASE) or advanced systems, however, due 
to the nature of their basic training business. 
New pilot ASE training is undertaken when 
they arrive at their fleet unit. 

The Marine Corps UH-1N Twin Hueys can 
carry 2.75-in rockets and several guns, includ- 
ing the 7.62-mm M240 (replaces the M60D), 
GAU-16 (0.50-in calibre), and GAU-17 (7.62- 
mm Minigun). The 0.50-in gun has the longest 
range and often a Huey will have both a GAU- 
16 and GAU-17, one on each side of the cabin, 
which gives the flexibility to use either weapon 
depending on circumstances. All machine-guns 
are used for suppression, and built-in stops on 
both weapons prevent the gunner from 
accidentally hitting the main rotor blades with 
his own weapons fire. 

The USMC has four HH-1N aircraft, which 
are similar to a gutted version of the UH-1N. 
The ‘HH’ prefix identifies them as search and 
rescue (SAR) machines, although the Marine 
Corps’ HH-1Ns are all assigned to the FRS — 
HMT-303 — and are used for training. The 
easiest way to identify the USMC HH-I1Ns is 
by their ‘QT’ tailcode (for HMT-303) and 42x 
series modex. The HH-1Ns do not have NVG- 
compatible blue instrument lighting or beacon 
lighting. The variant does not have ASE equip- 
ment and is somewhat lighter than a UH-1N, 
the latter giving it a somewhat better payload 
capacity. 

The HH-1N’s magnetic compass is directly 
above the pilot’s head, while on the UH-1IN it 
is located between the door and the instrument 
panel. HH-1Ns only have two radios, an 
ARC-159 UHF/AM and an ARC-177 
VHF/FM/AM (compared to the three found in 
the UH-1N). They are not ordnance-capable, 
lacking any hardware or DAS mounts and also 
seat armour. Like UH-1Ns, there is a mix of 
stab bar and AFCS HH-1Ns. 

The HH-1Ns are used to train both USMC 
and USN student pilots; the Navy operates the 
HH-1N variant for SAR and all Navy H-1 
pilots go through HMT-303 for Twin Huey 
training. The HH-1N is considered to be a 
Navy aircraft, while the UH-1N is considered a 
Marine aircraft. 


Flying the Twin Huey 

After completing the training command’s 
TH-57C syllabus and getting their wings, new 
UH-I1N student pilots report to the only 
HH-1N/UH-1N FRS, HMT-303 ‘Atlas’ at 
Camp Pendleton, California. New pilots go 
through the Pilot Indoctrination Course, which 
lasts for one and a half weeks and is strictly a 
classroom environment. After another week and 
a half of lectures, students are ready to start their 
familiarisation stage of flight. 

The UH-1N ground school phase for student 
pilots lasts for a minimum of three weeks prior 
to a first flight. After about 20 weeks, the 
students should be ready for their final check 


HMT-303 at Camp Pendleton is the UH-1N FRS, training 
both USMC and US Navy aircrew. As well as Marine- 
standard UH-1Ns, the squadron has some HH-1Ns (above 
and below) provided by the Navy. The HH-1N complement 
includes at least one ex-VXE-6 aircraft (below right, wearing 
‘Navy’ titles), previously used in the Antarctic. 


ride in the UH-1N and fleet assignment. 
Almost every student makes it through the FRS 
since most of the weeding-out of non-adaptive 
individuals happens in basic flight school. 

The Marines have one new dynamic full- 
motion simulator, located at Camp Pendleton 
and operated by Loral Corp. Each student per- 
forms nine 1.5-hour simulator sessions while in 
the FRS. In addition to Camp Pendleton’s 3rd 
MAW pilots, other pilots from the 2nd MAW 
and 4th MAW use the simulator for training. 
The system teaches the students such basics as 
starting the aircraft and running checklists, and 
ends with more advanced flights. Fleet pilots 
also use the simulator for advanced training. 

Familiarisation, instrument, CAL (confined 
area landing), terrain flight, navigation, forma- 
tion, BCWD (basic conventional weapons 
delivery) and, lastly, tactical flights are conduct- 
ed as part of the HMT-303 student training. 
These are done initially during the day, but 


later use NVGs. The new pilot’s situational 
awareness is stressed throughout the training 
and expands with experience. The FRS makes 
two deployments to MCAS Yuma each year, 
where it concentrates on flight operations. 

The FRS trains with 2.75-in rockets, GAU- 
16 and GAU-17 weapons. Upon completion of 
the course, new FRS graduates are rated as 
combat capable, are qualified as co-pilots and 
are assigned to an operational tactical squadron. 
That squadron then assumes advanced tactical 
training, which employs all the UH-1N’s 
systems in combat scenarios and works with 
dissimilar type aircraft, such as the AH-1W. 


Landing at sea 

Carrier qualifications must be done every 12 
months and require five take-offs and landings 
during the day. For night qualification, a pilot 
must first be day qualified and must make at 
least two day landings on the day of the first 


night landing; a total of three night landings 
must be made to become night carrier quali- 
fied. FCLPs (field carrier landing practice) must 
also have been accomplished within 30 days 
prior to becoming qualified. For requalifica- 
tions, two day landings and three night landings 
(with two day landings on the same day) must 
be made. 

Mission planning is typically started the day 
before a flight and usually involves each crew 
member. A standard mass brief usually occurs 
three hours before take-off and is conducted by 
the section lead or division lead. Crews then 
break up into individual crews. 

The UH-I1N pre-flight check begins with 
the nose compartment, ensuring that the 
battery is connected and there are no loose 
wires. The pilot then goes to the right, check- 
ing that the aircraft’s structural integrity is 
sound in such matters as antennas and rivets, 
ensuring there is no cracked fibreglass or 
aluminium and that the access doors are secure. 

Next, the pilot climbs on top of the heli- 
copter and checks the transmission and rotor 
head. All moving parts are pulled, to feel for 
the potential of excessive sloppiness of the 
components. The blades are inspected for 
damage and both engines are looked at for heat 
discoloration, frayed wires, cracks and fluid 
leaks, making sure that nothing is disconnected 
and there are adequate oil levels. The transmis- 
sion and fluid levels are verified by feeling a 
poppet button. The C-Box oil level is checked 
and is inspected for cracks, leaks and integrity. 

The tail rotor servo connection is checked 
next, as are its associated bolts. Going aft, the 
shaft is inspected for the presence of cracks, bad 
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rivets or screws, or dents in the skin; the bear- 
ings are confirmed to be well packed and not 
leaking, and the latches to be secured. The tail 
rotor assembly is inspected for cotter keys, safe- 
ty wire, dents and missing pieces, and excessive 
sloppiness is tested once again. The hydraulic 
fluid levels are inspected in the chin bubble, 
which indicates the integrity of four hydraulic 
filters. An experienced pilot can pre-flight a 
machine in 10-15 minutes. 


Pilot accommodation 

The pilots strap into adjustable armoured 
seats with inertial reel locking harnesses, which 
will activate with a 2 or 3g acceleration. The 
pilot or HAC (helicopter aircraft commander) 
sits on the right and the co-pilot on the left. 
The view from the cockpit is quite good, and 
most pilots sit with the seats adjusted to the 
middle position: up high, they can see better, 
but the instruments are farther away; down 
low, the visibility is not as good, but the seat 
armour protects them more. The top, green- 
tinted windows (nicknamed the ‘greenhouse’) 
are little used for viewing and are somewhat 
difficult to see from. . 

New pilots tend to position their seats too far 
back and, when they become tense, often pull 
the stick aft too far, sending the helicopter slow 
and high as a result. An experienced pilot will 
simply rest the elbow on the thigh and give the 
stick minor inputs as required. Before start-up, 
pilots use a checklist to set the switches to the 
proper position, When starting the aircraft, the 
master caution light circuit breaker must be 
pulled to avoid damage to the caution panel. 

The pilot and co-pilot use a challenge-and- 
response method to start the aircraft. Sitting 
side-by-side in the Huey, experienced pilots 
can start a machine in under five minutes. The 
battery and the AC invertor are turned on. The 
number one engine is on the left and the num- 
ber two is the right; a single starter switch on 
the collective moves to the right and the left, 
depending which engine is selected. The starter 
switch is selected to the number one engine 
and the voltage and oil pressure are monitored. 

Once the Ng hits 12 per cent, fuel is intro- 
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A handful of USMC UH-1Ns were allocated to base flights (Station Operations & Maintrn-.nce 
Squadrons) for rescue work. The SAR flights at El Toro and Miramar have been disbanaed, leaving the 


duced and within 10 seconds the blades need to 
be moving. The fuel flow should be between 
75 and 100 Ib (34 and 45 kg) per hour, which is 
regulated by twisting the collective. A flight 
idle detent serves as a starting stop so a pilot 
does not accidentally give too much fuel. After 
the left engine is online, the throttle is brought 
above the flight idle detent. Then the throttle is 
brought back to the flight idle position, at 
which point the generator turbines should be at 
61 per cent, +/-2 per cent. After number one is 
up and running, the second engine is fired up. 

When air taxiing, the skids are kept 5-7 ft 
(1.5-2.1 m) off the ground, and pilots enjoy 
getting to fly while just taxiing. The flight 
controls are a positive mechanical type with a 
synchronised elevator connected to the swash- 
plate, which increases controllability and at the 
same time extends the centre of gravity range. 
The UH-I1N is challenging for new pilots to 
taxi, and keeping the tail in line can be hard 
since a single control input can affect the other 
controls. Although the AFCS has an altitude 
hold, it is rarely used. 

Both BARALT hold and RADALT hold are 
options for the altitude hold, the latter being 
most often selected over water. Most pilots set 
the trim and let the aircraft basically fly itself 
when just going straight and level, and with 
proper trim it will stabilise. When the aircraft is 
loaded for an ordnance mission with ammuni- 





Yuma base flight as the only one left with this mission. This unit provides SAR cover for the nearby 
tactical ranges. The SAR Hueys are equipped with winches (left) and searchlights. 


tion, guns, rockets and other weapons, simply 
getting airborne can be a challenge on a hot 
day. The weapons load may have to be modi- 
fied for flight safety. 

For normal take-offs, the aircraft will lift into 
a 5-ft (1.5-m) hover and instruments are 
checked. The Huey hovers with a 4-5° nose-up 
attitude. The cyclic is moved forward until the 
Huey has a 5-15° nose-down attitude and the 
UH-I1N begins picking up forward airspeed. 
Translational lift is achieved at 15-25 kt (28-46 
km/h) and will cause the nose to pitch up if no 
down cyclic and power reduction is applied. 
New pilots get used to this characteristic in 
training and countering it eventually becomes 
second nature. 

In a no-hover take-off, the aircraft basically 
rocks forward on the skids and initially enters 
translational lift, a process that requires 5-10 per 
cent less power than a hover take-off. Pilots 
flying the FLIR-equipped Hueys need to be 
careful not to go too far forward, as the FLIR 
ball could contact the ground during take-off. 

Done only in special circumstances, sliding 
take-offs are available for very heavy aircraft. 
The forward speed is increased as the skids slide 
across the ground and, once enough forward 
speed and lift have been generated, the UH-1N 
will become airborne. Keeping the skids aligned 
in the direction of flight is very important to 
prevent the aircraft from rolling over. 


The UH-1N in USMC service 


Unit Tailcode 
HML/A-167 TV 
HMLA-169 SN 
HMLA-267 UV 
HML/A-269 HF 
HMLA-367 VT 
HMLA-369 SM 
HMLA-773 (Reserve) MP 
HMLA-773 Det A (Reserve) WG 





WR 
MM 
QT 


HMLA-775 (Reserve) 
HMLA-775 Det A (Reserve) 
HMT-303 (FRS) 





Nickname 


WARRIORS 
VIPERS 
STINGERS 
GUNRUNNERS 
SCARFACE 
GUNFIGHTERS 
RED DOGS 
RED DOGS 
(slated to move to Johnstown, Pennsylvania in September 2000) 

COYOTES 

COYOTES 
ATLAS 

Base Flight/SAR BY - 


Base 


New River, North Carolina 
Camp Pendleton, California 
Camp Pendleton, California 

New River, North Carolina 
Camp Pendleton, California 
Camp Pendleton, California 

Atlanta, Georgia 
Willow Grove, Pennsylvania 


Camp Pendleton, California 
New Orleans, Louisiana 
Camp Pendleton, California 
Yuma, Arizona 











Twin Huey weapons 


Right: “Go ahead - make my day!” - a Huey crew 
chief cradles his armed door gun. The 7.62-mm 
M240 (FN Herstal MAG 58) is the standard light 
door gun for the UH-1N, having largely replaced 
the Vietnam-era M60D. The M240 fires at a rate of 
up to 1,000 rounds per minute, with a muzzle 
velocity of 2,755 ft (840 m) per second. 





Above: The standard rocket pod employed by the 
UH-1N is the LAU-68, containing seven 2.75-in 
Hydra 70 rockets (Mk 66 motor plus any one ofa 
range of warheads). 


A UH-1N fires a Hydra 70 rocket at tank targets. 
Rockets are a useful attack weapon, and can also 
be used for target marking and smoke laying. 
Training rounds have low-energy warheads 
which provide a flash/smoke signature. 


Maximum power/maximum performance 
power take-offs may be applied when the 
aircraft needs to get above some tall trees on 
take-off. They are not comfortable, and, if 
something breaks during the ascent, the aircraft 
is more vulnerable to crashing. 

When selecting a landing zone, Huey pilots 
look at the size of the zone, height of obstacles, 





Door gun variations - the most powerful gun 
carried is the GAU-16 0.50-in (12.7-mm) calibre 
weapon (above), but for rate of fire the six- 
barrelled 7.62-mm GAU-17 Minigun (above right) 
is favoured. The old 7.62-mm M60D (right) can 
still be found in the UH-1N fleet. 


approach angle, direction of entry, possible loss 
of wind effect, the power available compared to 
the power required, and the departure route. 
When the Twin Huey is 8° nose up, both the 
tail skid and the main skids will contact the 
ground simultaneously. The pilots do not use 
the tail skid on landing, as a rule, so they always 
endeavour to land with less than 8° nose-up 
attitude. 


Two-ship operations 

Twin Hueys often work in sections (two- 
ships), only seldom being found in division 
flights (three or four aircraft) and even more 
rarely in flights (more than four aircraft). With 
only one support person, an operational 
turnaround takes about an hour. Two-ship 
formations include parade, cruise, combat cruise 
and combat spread. Division formations can be 
echelon, fingertip and in-trail. 

When the UH-1N’s weight ranges from 
6,600 Ib (2994 kg) to under 10,000 lb (4536 
kg), the minimum/maximum g limits can range 
from +0.5 to +3.5. If the weight is greater than 
10,000 lb, the g limit cannot exceed +2.2. 














The lower weight, momentum and inertia of 
the UH-1N allow it to stop more quickly than 
all other USMC helicopters, including the 
AH-1W. The rate of climb is very good and 
the UH-1N is limited by NATOPS to a 60° 
angle of bank. In war, however, the limits may 
become secondary and the Huey could perform 
a 90° angle of bank, if required. 

The aircraft’s VNE (velocity not to exceed) 
is 130 kt (240 km/h) and is the maximum 
speed allowed, which would most likely occur 
in a dive. Maximum speed with the side doors 
opened is 120 kt (222 km/h). If a UH-1N’s 
weight is above 10,000 lb, the VNE is 110 kt 
(203 km/h). During sorties, the typical maxi- 
mum speed is 110 kt and the cruising speed is 
100 kt (184 km/h). 

Due to oxygen requirements, the maximum 
ceiling is 10,000 ft (3048 m); if the crew were 
to use oxygen, they could take the Huey to 
15,000 ft (4572 m). Some SAR units operating 
near mountainous terrain do carry oxygen on 
occasion. 

Sideways flight is restricted to 35 kt (65 
km/h) and rearward flight to 30 kt (55 km/h). 
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Marine Twin Hueys 


There is a 45-kt (83-km/h) wind limit for start- 
ing and stopping the rotors, and the aircraft is 
prohibited from starting in a tailwind of 15 kt 
(28 km/h) or greater. In an emergency, howev- 
er, the Twin Huey can handle 60 kt (110 
km/h) of wind. In strong winds, the rotor 
blades can get only 5 ft (1.5 m) above the 
ground and great care needs to be taken when 
people board or exit the aircraft in such winds. 
Pattern work is usually done at about 500 ft 
(152 m) AGL, and the overhead break is done 
at 110 kt, 60° bank and 2g. The Huey can 
hover out of ground effect at 6,300 ft (1920 m). 
‘Atlas’ UH-1N instructor pilot Captain Dave 
Thompson has a total of 1,800 hours. After 
learning the Huey at Camp Pendleton with 
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HMT-303, Captain Thompson went to MCAS 
New River, North Carolina with HML/A-269 
‘Gunrunners’ and was the squadron’s safety 
officer. He was assigned to HMT-303 in the 
summer of 1997 and most atly has trans 
ferred to HMLA-267. He stated, “My first 
choice was Hueys — East Coast, and that is what 
I ended up getting. Being a Huey pilot in the 
Marines has given me a chance to see the 
world, and it is a great job. 

“When I first went from the TH-57C to the 
UH-I1N, I was a little intimidated. This is 
because the H-1 aircraft — although at HMT- 
303 the UH-1Ns are lighter than most fleet 
aircraft — hover more nose-up (5°) and have 
more power, and it is a longer aircraft, which 





creates centre of gravity differences. As an 
instructor pilot, it gave me a good feeling to 
impart what I had learned in the fleet to the 
new guys coming through the unit. If the new 
pilots being processed through the FRS are 
anything like me, they are going to have a great 
time flying the Huey. Being an instructor at 303 
as a Huey IP was fantastic — I loved it. 

“The Huey is a classic. As for what is in store 
in the future, I feel that the helicopter will be 
used more in both urban and littoral applica- 
tions. It may be used to support the V-22 also, 
in a non-attached role. The Huey has lived up 
to my expectations, es ally since I wanted to 
do a little bit of everything for my missions. In 
a week of flying, each sortie could be some- 
thing completely different.” 


Huey instructor 

HMT-303 Huey instructor pilot Captain 
Chris Scharf has over 1,600 hours to date, with 
well over 1,200 hours in the Huey alone. He 
flew the T TH-57B/C in the 
Training Command before being assigned to 
the UH-1N community. He also has some 30 
hours in the AH-1W Cobra. He said, “Hueys 
were my first choice and after having gone 
through the FRS (HMT-303) for seven to eight 
months, I went to HMLA-169 and completed 
two deployments with the unit. After 169, I 
then was given a non-deploying job and have 
been here at HMT-303 since 1997 as an 
instructor. 


The active-duty Twin Huey force is split between 
the 2nd and 3rd MAWs, based at New River (East 
Coast) and Camp Pendleton (West Coast). In all 
cases the squadrons operate a mix of nine 
UH-1Ns and 18 AH-1Ws, Huey detachments on 
board ships usually number two aircraft. These 
UH-1Ns are from HML/A-167 (2nd MAW, left) and 
HMLA-169 (3rd MAW, below). 
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“When first learning the UH-1N, the aircraft 
seems squirrelly, especially the stab bar aircraft, 
which is a greater challenge for the new 
UH-IN pilots. After a pilot has been in the 
UH-1N community for a few years, flying the 
different type of stabilisation systems between 
aircraft is less of a factor, as they both become 
mastered with time. On my first flight, it felt as 
though the aircraft were mammoth, having last 
flown a TH-57. Also, now there are two sets of 
gauges to monitor compared to the simpler, 
single-engined TH-57. 

“The Huey is a true stick-and-rudder aircraft, 
compared to many of the easier to fly and 
newer helicopters around. The fact that the 
Huey is harder to handle makes us good pilots, 
as we have a more difficult aircraft to fly. I am 
impressed with the knowledge base of the crew 
chiefs and it is surprising what an experienced 
crew chief can do. Their situational awareness, 
knowing the systems, repairing the aircraft, the 
extra set of eyes, their accuracy of firing 
weapons — all these abilities they master is 
amazing. I always like having a crew chief back 
there. 

“The UH-1N was my first choice of aircraft 
and there is a lot of camaraderie within the 
UH-1N community. Although the airframe is 


now 30 years old, we are making the most of 
what we have and it is very reliable. We are a 
jack of all trades — and with such a great variety 
of missions that we can perform, it keeps the 
job intriguing. The versatility of the aircraft and 
array of our roles makes the Huey pilots well- 
rounded, very adaptable, and helps the pilots 
develop a sense of making themselves available 
for different types of missions. That is a typical 
personality trait within the community and a 
product of our versatility. 


Veteran equipment 

“T am proud that in our community we have 
the ability to make do with the older equip- 
ment that we have, and we always present our- 
selves as warriors and ‘mission completion’ 
oriented people. We give off that aura for the 
community when we succeed in the missions 
tasked. We have become very adaptive, and 
have never lost track of a mission and our 
ability to help and support the people on the 
ground.” 

Another HMT-303 instructor pilot is 
Captain Brooke White, who has over 1,050 
hours and was in HMLA-267 previously. When 
asked about his job, he replied, “For our role, 
the Huey is great and for defensive missions the 


- 
s - + al 
¢ 
« . 
~ “ a 
| 
» =i - . 
a) . 
, ~~ * 7 
E wae wv ; 
of ~~ oS 
<a FS . 
ee Ser . 
lates | 
Ls v2 
ae a’ @ 
(eh 
ay ° 
< s* ‘ a. 
=> : 
me a ere, 
idig’ 
- “Sp ie , 
7 ( 
| : , * Fyn ® 
“ f ‘ ni " ¢ ms . a 
i] : — 
, q be r 
| | a . % ‘ 
' ln 
De 
% ma a 
Pe _— © a 
EY 
LBD, y 
id > sas Ts 
7 ae 


Not all UH-1Ns have the NTIS forward-looking 
infra-red system, but the equipment greatly 
enhances the ability to operate at night. The 
turret has a boresighted laser designator for use 
in the FAC-A role. 


Huey is nicely armed. The UH-1N is very 
manoeuvrable and is a relatively simple design. 
Unlike almost all other helicopters, you can 
take this aircraft from 110 kt to a dead hover 
within 1,000 ft with people below out on a 
rope. The Huey is a very versatile, and as a gun 
ship, there are four sets of dedicated eyes that 
make it very effective. 

“Regarding performance, many Huey pilots 
learn to fly defensively, smartly, and keep a way 
out in mind for safety. The Huey is simple, 
agile and user friendly. The aircraft is light- 
weight, small, and can get into tight landing 
zones. Now that we have the GPS, we use it as 
a back-up and primarily navigate using maps. 
When the missions get busy and scenarios 
intense, we typically have studied the map 
enough to know the operating area and are 
busy flying, using the FLIR, and watching 
outside. 

“The aircraft has had all the bugs worked out 
over the years, and in fact Bell still even manu- 
factures 212s and 412s, which are similar. 
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Because of our experience base and what we 
learn, many options come to mind when flying 
tactically. If we are allowed the flexibility to 
train differently, you develop a knowledge and 
reaction base on how to fight well. I feel we are 
better prepared than any other country’s 
military due to our extensive training here. 
Being here at HMT-303 as instructor pilot is 
great. Imparting knowledge to the young guys 
so they can apply what they have learned in 
their fleet assignment is very rewarding.” 


Huey deployment 

Each of the eight USMC HMLA units has 
nine UH-1Ns assigned (the FRS has about 12). 
There are two primary UH-1N bases, at MCB 
Camp Pendleton, California (3rd Marine 
Aircraft Wing) and MCAS New River, North 
Carolina (2nd MAW). The USMC Reserve’s 
4th MAW has a unit at Camp Pendleton and 
another at Atlanta, Georgia; both units have 
permanent detachments, one at Willow Grove, 


Pennsylvania and the other at New Orleans, 
Louisiana. There is only one FRS (RAG), 
based at Camp Pendleton, which hosts all new 
Huey pilots attending the primary UH-1N 
syllabus. 

Although doctrinally the 2nd and 3rd MAW 
units are tasked the same, there are some differ- 
ences in the way West Coast and East Coast 
units operate. The West Coast HMLA units 
will split and deploy — two-thirds of the unit 
goes to Okinawa and the other third goes to an 
assault ship. The 3rd MAW units take turns 
rotating overseas and, at a given time, all of 
their aircraft on the ramp will be gone to either 
Okinawa or the ship. However, after they 
return, they may be at Pendleton for as long as 
a year and a half before a major deployment 
occurs again. 

In contrast, the two 2nd MAW East Coast 
squadrons (HML/A-167 and HML/A-269) are 
more orientated toward detachments on assault 
ships, and rotate two Hueys every six months 


Flying over Camp Pendleton, an HMLA-775 
UH-1N drops a flare while the crew chief fires the 
GAU-16. The UH-1N is well protected, with a 
variety of radar and missile warners, and 
chaff/flare dispensers on the tailboom. 


on various MEU (Marine Expeditionary Unit) 
detachments. There may be one or two dets 
out, but never three. Thus, there are always 
some Hueys and personnel from each of the 
two New River units at home at any given 
time (aside from a major conflict requirement). 

Detachments are a way of life for the 
Marines, and can often be found operating on 
an assault ship and reporting to a composite 
HMM unit on board. During such a deploy- 
ment, the UH-1Ns are adorned with the host 
HMM markings and tailcode. Typically, 3rd 
MAW units deploy with three UH-1Ns and six 
to seven pilots aboard an assault ship. 

Common training deployments for Huey 
pilots include CAX (combined arms exercise), 
WTI (weapons tactics instruction) and various 
workups on assault ships. The units rotate for an 
on-call expeditionary duty, which means they 
have to be combat ready and able to deploy 
within 16 to 72 hours with a full complement 
of aircraft. Since the unit may have some 
aircraft and crews already on deployment, a 
sister unit would supply any additional aircraft 
and personnel that would be required. 


UH-1Y: the Yankee Huey 


With the role performed by the ageing 
UH-1N more necessary than ever, either 
a new replacement aircraft or major 
upgrade is desperately required. The 
latter was chosen as a cost-saving 
measure, and the 1970s-vintage UH-1N 
fleet is slated for a major remanufacture 
upgrade. Many earlier potential 
modifications were not made to the 
fleet previously so that funding could 
eventually be applied to this 
programme. The upgrade is often 
referred to as the UH-1Y (4BN), or 
simply Yankee. The ‘4BN’ stands for 
four-bladed N model, although it has 
been decided to redesignate the aircraft 
as the UH-1Y. 

Over the years, continual and periodic 
upgrades to the UH-1Ns have made the 
type more complicated to master and 
have increased the pilot work load. The 
Yankee model will integrate these 
systems in an all-new digital, user- 
friendly, NVG-compatible ‘glass’ cockpit. 
The Yankee will have a new horizontal 
stabiliser system with vertical fins on 
the outboard edges. 

The UH-1Y and the new AH-1Z will 
share common systems, engines and 
components, leading to a simpler parts 
and maintenance situation in the field. 
Changes to the aircraft will encompass 
four all-composite main rotor blades, 
with built-in semi-automatic blade- 
folding capability; a hingeless and 
bearingless main rotor system; and a 
four-bladed tail rotor that will be 
mounted on the opposite side (left), in 
contrast to on the current right side on 
the UH-1N. A new hydraulics and 
electrical distribution system will be 
included in the package. 

Litton Guidance and Controls has 
allied with Bell-Textron to supply the 
Integrated Avionics System, which 
consists of colour multi-function 
displays, mission and weapons 
computers, advanced communication 
and navigation equipment, and all 


related software. A Digital Map System 
will accepts a pre-programmed mission 
data loader cartridge. An EG] (embedded 
GPS/INS) will be included, as will two 
separate mission computers and four 
MFDs (multi-function displays). An 
AN/AAO-22 Star SAFIRE thermal 
imaging system will be mounted in the 
FLIR under the nose. Also included in 
the cockpit will be ARC-210 radios. 

The finished product will greatly 
reduce the crew's work load and help 
them concentrate on the mission, with 
fewer distractions. The upgrades will 
enhance shipboard operation 
significantly and the sharing of 
UH-1Y/AH-1Z parts and support 
equipment will save space (85 per cent 
of significant maintenance items will be 
identical to both helicopters). 

Speed, manoeuvrability, range, 
crashworthiness and lift capability will 
be superior than that of the UH-1N, and 
the battlefield survivability factor will be 
significantly enhanced. The crew will 
have crashworthy, fully stroking, energy- 
attenuating seats. The new Yankee 
model will feature superior skids, 
allowing a higher maximum gross 


weight of 18,500 Ib (8392 kg). Although 
the new empty weight will be greater 
(at 11,565 |b/5246 kg), the Yankee will 
be able to carry more weapons and 
payload (a useful load of 6,935 |b/3146 
kg). With the four-bladed rotor system, 
the UH-1Y will be quieter and will have 
even less vibration and improved 
translational lift, and the ACM turning 
envelopes will be exceptional. 

The new rotor system will also allow 
better g performance, such as -0.5g and 
increased positive g. The Yankee will be 
able to exceed 198 kt (365 km/h) in a 
dive, the 30-minute maximum cruise 
speed will be a fast 167 kt (8308 km/h), 
and the maximum continuous power 
speed will be 150 kt (277 km/h). After 
the Yankee update, the machine will be 
able to keep up with a helicopter flight 
that includes CH-53Es, something which 
has been a major shortcoming in the 
past. The internal fuel capacity will be 
increased from 1,381 Ib (626 kg) of the 
UH-1N to 2,641 Ib (1198 kg), giving the 
UH-1Y a range of 373 nm (690 km) and 
endurance of 3.8 hours. 

The UH-1Y will get the same 
1,690-shp (1260-kW) General Electric 


T700-GE-401 engines, C-Box, and new 
2,625 hp (1958-kW) transmission as the 
AH-1W. The new transmission will be 
able to match engine performance, both 
being at about 100 per cent 
simultaneously. The UH-1Y will receive 
an APU, which will be mounted in the 
rotor fairing. The Yankee will be able to 
hover in excess of 7,161 ft (2183 m) 
outside of ground effect. 

An advanced Electronic Warfare Self- 
Protection suite will be added, to include 
radar, missile and laser warning 
systems. The Yankee will have a total of 
four countermeasure dispensers and a 
General Electric Hover Infrared 
Suppression System. There has been 
some discussion about putting a laser 
designator on the Yankee to allow a 
buddy-lasing capability, but that is still to 
be determined and at this time seems 
unlikely. 

All of these improvements comes at a 
price, aside from money. Minor 
disadvantages of the upgrade include a 
skid-to-fuselage ground clearance that 
will be only 8 in (20 cm), and a hover at 
8° nose-up caused by centre of gravity 
changes. 

The first UH-1Y is slated to fly in 2002 
and first delivery to the Marines is 
scheduled for 2004, with 100 examples 
being planned. The service life of the 
remanufactured UH-1Y will be reset to 
‘0’, extending the UH-1Y timeline well 
beyond 2020. The Twin Huey is a very 
utilitarian and versatile platform, is easy 
to maintain — resulting in low 
maintenance costs — and has evolved 
into one of the world's premier utility 
helicopters. With the introduction of the 
Yankee, the Twin Huey will soldier on 
for years to come. 


The UH-1Y ‘Yankee’ will be armed 
with rockets and guns. Its engines 
and other dynamic components 
will be the same as those fitted to 
the AH-1Z Cobra ‘Zulu’. 





Although it is an ageing design, the Huey has a 
bright future in USMC service. Its versatility is 
hugely appreciated by the Corps, and it makes an 
ideal partner to the attack Cobra. Both types will 
be upgraded to a near-common standard. 


The official primary role of an HMLA unit is 
to provide combat utility helicopter support, 
attack helicopter fire support, and fire support 
co-ordination for aerial and ground forces 
during amphibious operations and subsequent 
operations ashore. The 12 specified tasks 
include providing an airborne command and 
control platform; acting as armed escort; under- 
taking FAC-A (forward air controller-airborne); 
providing combat assault transport of troops, 
supplies and equipment; giving airborne control 
and co-ordination for assault and support opera- 
tions; performing assault support for evacuation 
operations; augmenting local search and rescue; 
giving fire support security for forward forces; 
maintaining self-defence capability for ground- 
to-air and air-to-air threats; maintaining the 
capability to operate from shipping, other float- 
ing bases, and forward operating bases ashore; 
capability to operate at night in adverse weather 
and under instrument flight rules at extended 
ranges; and performing organisational mainte- 
nance on the aircraft in all conditions. 


Troop transport 

The UH-1N can most frequently be found 
transporting troops and people, but the versatile 
aircraft performs many other roles. For the 
command and control (C&C) mission, the 
helicopter can have an ASC-26 communication 
console with a commander inside, who can 
make battlefield decisions from a stand-off 
distance. The C&C console is modular and can 
be outfitted in any UH-1N on a temporary 
basis. The C&C-equipped Huey can also serve 
as a radio relay ship, since UH-1Ns and 
AH-1Ws are often at low level navigating 
around communication-resistant terrain. 


The 4th MAW (US Marine Corps Reserve) has 
two squadrons operating the UH-1N - HMLA-773 
‘Red Dogs’ (right) and HMLA-775 ‘Coyotes’ 
(above). Each squadron has a headquarters base, 
and a single detachment which operates, in 
effect, as an autonomous unit. 


The UH-I1N flies FAC-A sorties and may 
help guide to a target both fixed-wing and 
rotary-winged assets from the Marine Corps, 
Army, Navy, Air Force or foreign services. The 
FAC-A mission also includes directing artillery 
and mortar fire. Assault and attack is another 
area in which Huey pilots train, and they work 
together with other Hueys and AH-1W 
Cobras. 

Other roles include visual reconnaissance, 
medevac, inserts, extractions, SPIE using 
suspension ropes, fast roping, repelling, external 
loads, and helo-casting (a slow taxi over the 
water to let off Seals or a reconnaissance unit). 
Another speciality of the UH-1N is to act as a 
sniper platform for Special Forces, Marines and 
Navy Seals, who could be using a 5.56-mm or 


7.62-mm weapon. In combat, it is preferable 
for Huey crews to work under the cover of 
darkness. 

If attacked by other helicopters or fast 
movers, the Huey can employ defensive 
manoeuvring, air combat manoeuvring and 
terrain masking tactics to maximise survivabili- 
ty. The pilot may opt to turn inside the bandit 
to present difficult angles, rather than to simply 
run. Hueys can be found standing alert on 
occasion, examples being on an assault ship in 
the event of a gun boat appearing, going 
through dangerous straits and when performing 
medevac. Ted Carlson 
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France: Part 1 


Holding a commanding strategic position within Europe, France is 
a key member of both the European Union and the NATO 
organisations. Although its air arms are much reduced since they 
were previously covered in an Air Power Analysis in 1992, they are 
still among the most powerful air forces of the Western world. 
They are, nevertheless, facing a number of challenges — such as 
professionalisation, budget constraints and increasing 
obsolescence of some of their systems — which are all being 


addressed. 


he current professionalisation process 

which will lead to the disappearance of 

conscription is the most radical change 
currently affecting the French armed forces. The 
challenge of replacing hundreds of thousands of 
conscripts with professional soldiers has not been 
taken lightly, and will have been completed by 
2002 without any of the forecasted problems. 
France’s commitments abroad had increased 
considerably in the last decade and military 
commanders had been increasingly reluctant to 
send conscripts to distant trouble spots, although 
it had been done on a voluntary basis. As a need 
for better-trained specialists became apparent, 
decision-makers were convinced that it was time 
to go ahead with this ambitious project. There 
was little doubt that overseas emergencies would 
become more frequent in the modern world, and 
the decision was eventually taken by Président 
Chirac. The result is that many of the tasks which 
were performed by conscripts are now accom- 
plished much more effectively by professionals. 
The impact of the cost of professionalisation has 
been important: tens of army regiments have 
disappeared, the number of navy vessels is being 
trimmed and the fighter inventory is being 
reduced. France’s new streamlined professional 
armed forces are now much better prepared to 


face the next conflicts which might arise 
anywhere, any time. 


Missions 

The main mission of the French armed forces 
is still to provide nuclear deterrence via nuclear 
submarines and Mirage 2000Ns. However, a 
slow shift in mission orientation started after the 
collapse of the Warsaw Pact: the main perceived 
threat has now nearly disappeared and out-of- 
area (mainly peacekeeping) operations are 
expected to form the major part of future French 
military engagements. This has led to a consider- 
able reduction in volume and to a radical modifi- 
cation in structure of the four French armed 
services: the number of commands in all services 
has been slashed and new projectable and deploy- 
able commands have been set up. The powerful 
armoured forces which were ready to fight in 
Central Europe have given way to more mobile 
and flexible units that can be deployed very 
rapidly anywhere in the world to protect French 
economic and territorial interests. New opera- 
tional doctrines are being studied and major 
equipment programmes are being revamped to 
take into account today’s strategic situation. For 
example, much emphasis is now being placed on 
naval mobility and two new-generation amphibi- 


ous vessels/helicopter-carriers are planned to be 
acquired, supplementing the two ‘Foudre’-class 
ships already in service and supplanting the less 
capable and smaller ‘Ouragan’-class vessels. 
Under the new concept, up to 60,000 troops 
could be engaged overseas simultaneously if 
necessary. 


Modernisation 

The modernisation of combat forces is under 
way and new weapon systems are now in 
production. The modern fighting equipment 
entering or about to enter service — the Rafale 
fighter, the Tigre combat helicopter and the 
Leclerc main battle tank, to name just three — 
were all conceived during the Cold War and will 
remain operational for a considerable time. 
Views were recently expressed that these systems 
might not prove well adapted to the newly 
arising conflicts and that it would be a perpetual 
challenge to use them in peacekeeping scenarios. 
However, the same could be said of nearly every 
military programme in the world today, and the 
latest Kosovo crisis has proved that equipment 
which was designed in another context can still 
be used effectively. The lessons learned during 
the air campaign over Yugoslavia and Kosovo are 
still being studied in France but the impact is 
expected to accelerate the development of a new 
generation of smart air-launched weapons such as 
the AASM (Armement Air-Sol Modulaire, 
Modular Air-to-Ground Armament). 

A number of problems will have to be solved. 
The Charles de Gaulle aircraft-carrier, the new 
amphibious vessels and the future transport 
aircraft are seen as the centrepieces of force 
projection capabilities. It still remains to be seen 
if a second carrier will be ordered, but one vessel 
is not sufficient to guarantee 100 per cent avail- 
ability. Similarly, the requirement for a long- 
range transport aircraft needs to be addressed. 
This Future Large Aircraft is seen as essential if 
the Armée de |’Air is to fulfil its share in France’s 
goal to build a 60,000-strong force for overseas 


deployment i Henri-Pierre Grolleau 





Armée de ]’Air 





One of the largest, best equipped and most 
efficient air forces in the world, France’s Armée 
de l’Air has recently undergone many structural 
changes implemented to augment flexibility and 
mobility. Additionally, a modernisation of the 
inventory through procurement of new fighters 
such as the Mirage 2000D, the Mirage 2000-5F 
and the Rafale will significantly enhance the 
already impressive offensive and defensive capa- 
bilities of the French air force. The overall end 
result is a leaner but fitter command and control 
structure, a more powerful air combat command 
and a fleet of more modern fighters. The massive 
Armée de l’Air participation in Operation Allied 
Force at the beginning of 1999 clearly demon- 
strated that it could still sustain long-term out-of- 
area operations: roughly the same number of 
combat aircraft were deployed to Italy/Corsica 
during Allied Force (15 Mirage 2000Ds, 10 
Mirage FICTs, 12 Jaguars, eight Mirage 2000Cs, 
six Mirage F1CRs and three Mirage IVPs) as to 
Saudi Arabia during the 1990/91 Gulf War 
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(28 Jaguars, six Mirage FICRs, 14 Mirage 
2000Cs, eight Mirage F1Cs). Contrary to some 
predictions, the end of conscription is unlikely to 
affect the Armée de l’Air from an operational 
standpoint. 


Base closures 

In these times of budget constraints, the Armée 
de I’Air has been forced to close a number of air 
bases and to consolidate its assets on the remain- 
ing stations. This trend has seen the successive 
closures of air bases such as Strasbourg, Apt, 
Chartres and Nimes-Courbessac. The French air 
force’s policy has been to retain stations with 
infrastructures such as runways or hardened 
aircraft shelters complexes. Most of those which 
were either closed or scaled down could easily be 
reopened in time of tension. For example, Toul 
and Bordeaux, where fighters operated in the 
past, have been scaled down but were not totally 
shut. Similarly, Strasbourg was closed down but 
the runway and other facilities are still maintained 


and are used by civilian airlines on a daily basis. 
Apt, Chartres and Nimes-Courbessac, which had 
no facilities to house fighters, have been axed. 

Due to a simultaneous reduction in defence 
spending and a sharp increase in fighter unit cost, 
the number of combat aircraft fielded by the 
Armée de l’Air will diminish considerably in the 
future. In 2015, only 300 combat aircraft will 
allegedly remain in service, down from 450 at the 
end of the Cold War. This figure is likely to 
include 140 Rafales, 40 Mirage 2000Ns, 60 
Mirage 2000Ds, 40 Mirage 2000C/Bs and 20 
Mirage 2000-5Fs. However, this reduction will 
be offset by a massive quality improvement: the 
old but still efficient Jaguars and Mirage Fls will 
all have been supplanted by the considerably 
more modern, multirole, twin-engined, 
long-range Rafale, which is expected to remain 
operationally efficient and viable for a consider- 
able time. 


The structure 

The structure of the Armée de I’Air is complex 
but has been shaped to be flexible so that, in time 
of crisis, appropriate forces can be projected easily 
to any theatre of operation. This structure is 





For many years 
the symbol of 
France’s 
strategic 
airborne might, 
the Mirage IVP 
is now 
assigned a 
reconnaissance 
role, carrying 
the CT52 belly 
sensor pack. 
RATO take-offs 
are reserved for 
airshows. 


The Centre d’Instruction Tactique 339 is the main training 
unit for weapon systems officers. It uses Jaguar Es for 
low-level fast-jet navigation training, while a handful of 
radar-equipped Mystére 20N/20SNRs (below) are used for 
teaching the use of radar and other systems. 








Two squadrons of Mirage 2000Ns are based at Luxeuil, 
EC 1/4 (above) and EC 2/4 (below). The aircraft are 
nuclear-capable, carrying the ASMP missile, but the 
EC 1/4 example is seen with conventional bombs. 














France 


5 "hi LO : | O Brussels is 
@ Armée de I’Air base {Calais v 


H@ Aéronavale base English Channel { oO} BELG q 
ile IUM_ 
eee ( ae GERMANY 


~~ \ q 


coPnral s/s 








f Ww 
. LUXEMBOURG 
Channel Islands ~ Saye} G Dd be 
Wee Cherbourg dle Havre 


; Compiégne OG 
ay eae A e EtainA @Metz ~~ _ 
4 Reims \ 
is ; @creil ior ae 
puts hb as Evreux OParis St Dizier® Mane eOthey 
(Brest } | \ te ad Ke 
\ ee MLendivielst V Chateaud pVillacoublay strasboura? 
aa ; : ARennes Lehi @ Orléans Colmar® 
UM. { 
‘BLann-Bihoué Luxeuil® ‘ { J ie, | 
Pa cr ‘ ¢ 
it Ae Bash 
ica Tours® @ Romorantin @Dijon is 
by | © Nantes 
Ale @Avord . { 


" SWITZERLAND 


\ . a-/ 


~y Geneva, ) ss ¥ 
Ne @Amberieu 9 
Bay . Rochefort ‘4 
f \ @Saintes OLyon \ 
0 ih Side OLimoges St Etienne ? 
Bis gon 
i 4 } f @Grenoble~\ |TALY 
if @\>Bordeaux Valence ) 
Vy Mérignac hes 
: 
| azaux Orange 
CORSICA f e ane te Nimee-Garans 
f\ | Mont-de-Marsan 2 io ee aes 
“4 Ut Bastia / ox @Toulouse Salooe srovence Rix A 
W Ba x iy ‘ 4 
, a APau ~ Marseillé2\ ggg Cuers 
¢ a / St Mandrier Hyéres 
Diteenl acon " \ 
cay ‘s I wv Salilagouse \ 
‘ Solenzara ANDORRAS ) : 
be fa SPAIN ig Seariey Mediterranean Sea 








ne 


Oe eS woes 
a , ‘ ; 





Below: The tanker fleet relies Above: The Mirage 2000Ns of EC 3/4 ‘Limousin’ are based 
principally on the 11 C-135FRs at Istres. Three historic badges are assigned, including the 
which survive from the initial fennec fox of interwar squadron GC 1/9-2°. 


order for 12. Three ex-USAF 
KC-135Rs are mainly used for 
training. Most of ERV 93’s 
C-135FR tankers have wingtip 
HDUs in addition to the boom- 
mounted drogue. 





The four secretive C.160H ASTARTE aircraft are assigned 
to Escadron Aérien 1/59 at Evreux. VLF communication 
with submarines is achieved using two trailing-wire 
antennas which deploy from the tailcone and rear fuselage. 


145 


Air Power Analysis 





characterised by three complementary chains of 
command: 

The operational chain of command comprises 
the Commandement des Forces Aériennes 
Stratégiques (CFAS, or Strategic Air Command) 
and the Commandement de la Défense Aérienne 
et des Opérations Aériennes (CDAOA, or Air 
Defence and Air Operations Command). 

The organic chain of command is divided into 
five major commands: Commandement de la 
Force Aérienne de Combat (CFAC, or Combat 
Air Command), Commandement de la Force 
Aérienne de Projection (CFAP, or Air Mobility 
Command), Commandement Air des Systemes 
de Surveillance, d’Information et de Communi- 


cation (CASSIC, or Air Surveillance, Information 
and Communication Systems Command), 
Commandement des Ecoles de l’Armée de Air 
(CEAA, or Air Force Training Command) and 
Commandement des Fusiliers Commandos de 
l’Air (CFCA, or Air Force Security Command). 
The territorial chain of command comprises 
three air regions — Northeast, Atlantic and 
Mediterranean — which ensure the support of air 
bases and of attached units. The Regional Air 
Commander acts as an interface between the air 
force and various military and civilian authorities. 
He is responsible for the civil security and civil 
defence actions, the defence of French territory, 
and the ground defence of Armée de |’Air bases. 


He is also in charge of discipline, military judicial 
affairs, social affairs, housing, health and safety. 
The air regions support air force units in the 
fields of infrastructure, logistics, supply, fuel, 
technical equipment, nuclear, biological and 
chemical protection, fire safety, meteorology, 
search and rescue and road transportation. In the 
summer of 2000, the three air regions will be 
reorganised into two Régions Aériennes, north 
and south. 

The missions and deployments of Armée de 
l’Air personnel and aircraft are the responsibility 
of the operational commands, while the organic 
commands take care of operational readiness and 
daily training. 





Operational Commands 


Commandement des Forces 


Aériennes Stratégiques (CFAS) 





Nuclear deterrence remains one of the key prior- 
ities of the French defence policy and, as a conse- 
quence, the French nuclear forces are among the 
most efficient and the best organised in the 
world. Due to budget pressure, their power has 
diminished since the fall of the Berlin Wall which 
ultimately led to the retirement of many French 
nuclear assets and warheads: Pluton and Hades 
surface-to-surface tactical missiles of the French 
army, AN52 free-fall bombs fielded by Mirage 
INE and Jaguar squadrons, nuclear-capable 
Mirage IVPs and the SSBS (Sol-Sol Ballistique 
Stratégique, surface-to-surface ballistic strategic) 
inter-regional missiles which were contained in 
18 silos on the Plateau d’Albion, in the southeast 
of France. 


Current nuclear forces 

French nuclear forces are divided into two 
main components: aircraft and submarines. The 
four nuclear-powered ballistic-missile submarines 
of the Marine Nationale, the French navy, 
constitute a very efficient deterrent force. Based 
in l’Ile-Longue near Brest, Brittany, they main- 
tain a permanent patrol regime, ready to react to 
any firing order with their M4 missiles (arming 
Inflexible and Tonnant) or M45 missiles (deployed 
onboard the new-generation submarines Triom- 
phant and Téméraire), all fitted with multiple 
warheads. 

Two fighter types — the Dassault Aviation 
Mirage 2000Ns of the Commandement des 
Forces Aériennes Stratégiques (Strategic Air 
Command) of the Armée de |’Air and the 





Commandement des Forces 
Aériennes Stratégiques 














BA 105 Evreux-Fauville 


EA 1/59 ‘Bigorre’ 4x C.160H ASTARTE 
BA 116 Luxeuil-Saint-Sauveur 

EC 1/4 ‘Dauphiné’ 20 x Mirage 2000N 
EC 2/4 ‘La Fayette’ 20 x Mirage 2000N 
ClTac 339 Mystére 20, Jaguar E 
BA125 Istres-Le Tubé 


EC 3/4 ‘Limousin’ 
ERV 93 ‘Bretagne’ 
BA 118 Mont-de-Marsan 
ERS 1/91 ‘Gascogne’ 


20 x Mirage 2000N 
11x C-135FR, 3 x KC-135R 


5 x Mirage IVP 
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Dassault Aviation Super Etendard Modernisés 
(Modernised) of the navy — represent the 
airborne component of the French nuclear forces. 
The two types carry the ASMP (Air-Sol 
Moyenne Portée, Air-to-Surface Medium 
Range) nuclear missile. 


Structure of CFAS 


The Commandement des Forces Aériennes 
Stratégiques (CFAS) is one of two operational 
commands of the French air force. It is divided 
into seven units spread over the whole French 
territory: three strike squadrons, one tanker 
squadron, one strategic reconnaissance squadron, 
one communication squadron and a training unit. 
The mainstay of the CFAS is three strike units 
each equipped with 20 Dassault Aviation Mirage 
2000Ns. Two of these fighter squadrons, 
Escadron de Chasse 1/4 ‘Dauphiné’ and Escadron 
de Chasse 2/4 ‘La Fayette’, are stationed in 
Luxeuil, in the east of France; the third, Escadron 
de Chasse 3/4 ‘Limousin’, is based at Istres, in the 
southeast. The headquarters of the CFAS is 
located in an underground hardened bunker in 
Taverny, near Paris. 

In the very unlikely case of an all-out nuclear 
war, numerous redundant communication 
networks ensure that the Presidential firing order 
would reach the different units safely and in time. 
The key to this capability is the C.160H Transall 
ASTARTE (Avion STAtion Relais de Transmis- 
sions Exceptionnelles) of the Escadron Aérien 
‘Bigorre’. This system, the French equivalent to 
the US TACAMO (TAke Charge And Move 
Out) concept initially fitted to US Navy Lock- 
heed EC-130Q Hercules and now to the Boeing 
E-6B Mercury, maintains secure communication 
links with the nuclear ballistic submarines hidden 
deep in the Atlantic Ocean or in the Mediter- 
ranean. Based at Evreux, Normandy, the four 
C.160H ASTARTEs are flown by Armée de 
l’Air aircrews but the mission specialists belong to 
the Marine Nationale. The aircrews come from 
the Commandement de la Force Aérienne de 
Projection, as the other C.160s of the French air 
force are part of that command. 

The ASTARTE uses two trailing wire 
antennas deployed from the tailcone and from 
under the fuselage. It flies in orbits with the 
aerials hanging vertically, allowing VLF commu- 
nications to be transmitted to the waiting 
submarines (near verticality is required for effec- 
tive sub-sea communication). The C.160H, 


which is hardened against electromagnetic pulse, 
can be refuelled inflight to extend the duration of 
the sorties and the global effectiveness of the 
aircraft. 

However, the future of the ASTARTEs is 
bleak: the four aircraft are to be replaced by a 
ground-based communication system and will be 
withdrawn from use. Although the Transalls are 
in high demand, the ASTARTE airframes cannot 
be easily retransformed to the transport mission. 
Although no official decision has been 
announced, some could be reconfigured for 
electronic warfare and psy-ops, effectively 
becoming a French equivalent to the EC-130E of 
the USAF. 


Mirage IV 

Once the symbol of the powerful and indepen- 
dent French nuclear forces, the Dassault Mirage 
IVA first flew in June 1959 and was accepted into 
Armée de l’Air service in 1964. By 1968, the 
airborne nuclear component was fully operational 
with six squadrons operating 36 aircraft (from a 
production run of 62 airframes), each armed with 
a single AN22 free-fall nuclear bomb carried on 
the centreline pylon. To maximise the deterrence 
value of the relatively small Mirage IV fleet and 
to minimise the risks of simultaneous destruction, 
the aircraft were dispersed to numerous stations 
spread over the whole French territory, using 
jettisonable JATO packs to boost take-off perfor- 
mance from short runways. In the late 1980s, the 
ability of the Mirage IVA to penetrate foreign 
enemy airspace was no longer considered 
adequate, so it was decided to upgrade 18 aircraft 
to Mirage IVP (Pénétration) standard with a new 
weapon system designed around the Aérospatiale 
MATRA Missile ASMP nuclear missile. This 
advanced ramjet-propelled weapon, which has a 
range of 80 km (50 miles) at low level and 300+ 
km (186+ miles) at high altitude, is so fast — 
Mach 3 at altitude and Mach 2 at low-level — that 
it is nearly impossible to shoot down. The ASMP 
can also be carried by the Mirage 2000Ns of the 
CFAS. 

The number of operational units slowly dimin- 
ished but, until July 1996, the 18 Mirage IVPs 
served with two bombing squadrons, Escadron de 
Bombardement 1/91 ‘Gascogne’ at Mont-de- 
Marsan (with a permanent detachment at 
Orange) and Escadron de Bombardement 2/91 
‘Bretagne’ at Cazaux (with some aircraft perma- 
nently detached to Istres). It came as a surprise 
when the government announced that the newly 
upgraded Mirage IVPs would be withdrawn from 
service and that the few aircraft to be retained 


Above: CFAC’s future is inextricably linked with that of Rafale, intended 
primarily to replace first the Jaguar and then the Mirage F1C. The majority 
of AdA aircraft will be two-seaters, reflecting the complexity of the multi-role 
mission for which they are intended. 


Primary ‘muscle’ for CFAC is the Mirage 2000D, which equips three 
squadrons (EC 1/3 - top right, EC 2/3 - right and EC 3/3 - below). Principal 
weapon for the 2000D will be the APACHE/SCALP stand-off missile. 


EC 1/5 (above left) and EC 2/5 (left) fly 
Mirage 2000B/C RDI aircraft from Orange, 
EC 2/5 doubling as the type OCU. It 
consequently has a sizeable number of two- 
seat 2000Bs assigned. Some Rafales will be 
allocated to air defence, replacing two 
squadrons of Mirage 2000Cs. 


Above: France’s latest in-service fighter is 
the Mirage 2000-5F, 30 serving with EC 1/2 
(illustrated) and EC 2/2 at Dijon, with seven 
in storage/trials. The multi-target RDY radar 
and MICA missiles represent a major 
advance in air defence capability over the 
existing Mirage 2000 RDIs. 


EC 1/12 (left) and EC 2/12 (above) share the base at 
Cambrai, flying Mirage 2000Cs of the S5 version. The 
previous escadre (wing)-based organisation has been 
dismantled, the previous constituent escadrons (squadrons) 
now acting independently. 
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would be used only for photo-reconnaissance. 
The nuclear-capable Mirage IVP was effectively 
withdrawn from service in July 1996 and only a 
handful of Mirage [VPs (Photo) were retained for 
long-range strategic reconnaissance missions. 

Five aircraft are stationed in Mont-de-Marsan, 
in the south of France, serving with Escadron de 
Reconnaissance Stratégique 1/91 ‘Gascogne’. 
They proved their worth over Bosnia and 
Kosovo, performing hundreds of sorties over 
hostile territory. The Mirage IVP is capable of 
both high- and low-level reconnaissance missions 
and is equipped with a highly developed naviga- 
tion suite which includes two inertial navigation 
systems and a cartographic radar. The reconnais- 
sance equipment is housed in the belly-mounted 
CT52 pod which encompasses high-resolution 
optical and IR systems: 75- and 150-mm cameras 
for low altitude, a Wild RC8F camera fitted with 
a 152-mm lens and 600-mm OMERA 36 
cameras for medium and high level, as well as a 
Super Cyclope sensor for infra-red imagery. 
Ageing but still very efficient, the aircraft should 
soldier on until 2005, at least. 


Mirage 2000N 


The French air force had a standing require- 
ment for a specialised nuclear strike variant of the 
Mirage 2000 to replace the Dassault Mirage IIE 
and the SEPECAT Jaguar, which were both 
armed with the AN52 free-fall nuclear bomb. 
This led to the dedicated low-level optimised 
two-seat Mirage 2000N (N for Nucléaire) that 
became the first aircraft in operational service in 
France to have automatic terrain-following capa- 
bilities, thanks to the new Antilope 5TC radar. 
The aircraft’s weapon system has been designed 
around the stand-off ASMP missile, which 
considerably increased the safety of the weapon 
platform while also improving delivery range. 

Mirage 2000N Initial Operational Capability 
was reached in July 1988 and a total of 75 of 
these two-seaters was produced for the Armée de 
l’Air. For its intended role of low-level, high- 
speed penetration of highly defended enemy 
airspace, the Mirage 2000N carries a wealth of 
internal electronic warfare equipment. A power- 
ful and sophisticated jammer, the Caméléon, has 
been adopted, with antennas at the base of the fin 
covering the rear hemisphere, and on the fin-top, 
facing the forward hemisphere. The first 30 
aircraft delivered by Dassault were initially able to 
launch only the ASMP and Magic 2 IR-guided 
self-defence missiles. To increase their operational 
efficiency, the capabilities of the Mirage 2000Ns 
were increased step by step. The aircraft, now in 
the N-K2 variant, can deliver unguided conven- 
tional weapons such as Mk 82 500-Ib (227-kg) 
bombs, SAMP 250-kg (550-lb) and 400-kg 
(881-lb) retarded and slick bombs, BAP100 anti- 
runway weapons, BAT120 area-denial bombs 


and 68-mm rockets carried in MATRA pods. 
Although lacking the enormous range and 
weapon load of the B-52H and the survivability 
of the B-2, the Mirage 2000N is now a truly 
multirole aircraft which was engaged successfully 
over Bosnia, participating in an attack over a 
Serbian airfield. Nevertheless, it cannot use 
PGMs and is therefore of little use in Kosovo- 
type scenarios where collateral damage must be 
avoided at all cost. A modification which would 
allow the bomber to carry American-built GBU- 
12 500-lb (227-kg) LGBs is currently being 
examined, Unfortunately, the Mirage 2000N still 
would not be able to self-designate a target and 
would need another aircraft such as a Jaguar or a 
Mirage 2000D for ‘buddy-lasing’. This proven 
technique is regularly used in France by the 
Mirage F1CT — which is not able to carry a laser 
designator either but which has long been cleared 
to drop PGMs — so no real problem is expected. 


Mirage 2000N squadrons 

The three Mirage 2000N units are each split 
into three operational flights (escadrilles). No 
aircraft is currently maintained at readiness with 
ASMP missiles but that demanding alert regime 
could easily be reinstated if a threat appeared. 
The Mirage 2000Ns operate from a hardened 
aircraft shelter (HAS) complex but, as expected, 
would disperse to various French airfields in case 
of a major war. Regular exercises are organised to 
test the combat proficiency of the bomber units 
and of the whole CFAS. The most common 
exercises are known as Poker and Palmier. 
Organised four times a year, Poker is a complex 
exercise involving all CFAS units plus numerous 
other assets from the Commandement de la Force 
Aérienne de Combat. This maximum-effort 
exercise is conducted as if all CFAS forces had 
first to evade destruction on the ground and then 
carry out a massive, long-range nuclear strike 
against an attacking country. CFAS aircraft — 
Mirage 2000Ns, Mirage IVPs and Stratotankers — 
escorted by fighters such as Mirage F1CTs are 
pitted against CFAC air-defenders (Mirage 
2000Cs and 2000-5Fs). The complex loading and 
arming procedures of the ASMP missile are regu- 
larly practised by specialised teams during Palmier 
exercises. The conventional attack role of the 
nuclear strike squadrons must not be forgotten 
and about 30 per cent of the training is devoted 
to day and night conventional attack missions. 


Inflight refuelling 

All the Boeing Stratotankers of the Armée de 
lAir are flown by CFAS crews and are based at 
Istres. A total of 11 C-135FRs and three 
KC-135Rs is currently fielded by the Escadron 
de Ravitaillement en Vol 93 (ERV, or Flight 
Refuelling Squadron 93). Out of 12 C-135Fs 
which were initially delivered by Boeing to the 


French air force, tragically one has been lost and 
the remaining aircraft were converted to 
C-135FR standard between 1985 and 1988. This 
ambitious upgrade programme involved the 
replacement of the thirsty Pratt & Whitney J57 
turbojets with four CFM International CFM56 
high bypass-ratio turbofans, each rated at 97.86 
kN (22,000 lb thrust). In mid-1993, the fleet 
started receiving Flight Refuelling Ltd Mk 32 
refuelling pods. They are mounted under the 
wings, considerably augmenting flexibility. At the 
time of writing, seven aircraft were fitted with 
the pods but the whole fleet will be upgraded 
eventually. The three KC-135Rs were purchased 
from the USAF but are not up to the same 
standard as the original French aircraft: they have 
a wooden cargo floor and their navigation system 
is not as modern. Furthermore, they are not 
equipped with a liquid oxygen system, relying 
instead on a gaseous oxygen supply. As a conse- 
quence, they are mainly used for training. 


Commandement de la Défense 


Aérienne et des Opérations 
Aériennes (CDAOA) 





The Commandement de la Défense Aérienne et 
des Opérations Aériennes (Air Defence and Air 
Operations Command) is the second operational 
command of the Armée de l’Air. Its primary role 
is to provide the political and military authorities 
with sufficient information on the airspace situa- 
tion to enable them to make informed decisions, 
to ensure the sovereignty of the French national 
airspace and, if necessary, to counter any 
incursion by a potential aggressor. To carry out 
this daily mission, it uses radar, electronic warfare 
systems, surface-to-air missiles, aircraft and 
helicopters from the organic commands. 

During a crisis or conflict, the CDAOA is 
responsible for the management of all air opera- 
tions — defensive, offensive and support — which 
take place over France, and has operational 
control of all assets placed at its disposal, including 
units from other branches of the French armed 
forces, services from other ministries and even 
units of allied countries. If need be, the CDAOA 
can project abroad mobile units to set up tempo- 
rary or nearly-permanent air detachments. The 
operational organisation, composition and size of 
the deployed forces would depend on the type of 
crisis, area of crisis, its political significance and 
the availability and capabilities of transport 
aircraft. 

In peacetime, the CDAOA also handles the 
direction and regulation of all military air traffic 
which shares national airspace with civilian air 
traffic, and co-ordinates search and rescue efforts 
in the event of a civil or military air accident. 





Organic Commands 


Commandement de la Force 


Aérienne de Combat (CFAC) 





The Commandement de la Force Aérienne de 
Combat (CFAC, or Combat Air Command) is 
one of the organic commands of the French air 
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force. It was created in March 1994, when the 
Commandement de la Force Aérienne Tactique 
(FATAC, or Tactical Air Force) became the new 
Commandement de la Force Aérienne de 
Combat with a streamlined command structure. 
Today, the CFAC controls 6,700 servicemen 
and women and fields all Armée de |’Air combat 


aircraft except the aforementioned Mirage 
2000Ns and Mirage IVPs. This powerful offen- 
sive and defensive command administers 16 
front-line fighter/attack squadrons (Escadrons de 
Chasse), two reconnaissance squadrons 
(Escadrons de Reconnaissance) and a number of 
intelligence units that include an Elint airborne 
squadron (Escadron Electronique). Its mission is 
to defend French national airspace in conjunction 
with the CDAOA, to project its forces overseas 


Reworking fighter Mirage F1Cs into F1CTs has provided the 
AdA with two squadrons of useful fighter-bombers pending 
Rafale availability. Operating units are EC 1/30 (above) and 
EC 2/30 (right). 


Below: The Hache (battleaxe) badge of World War! 
squadron SAL33 is worn by the Mirage F1CRs of ER 1/33. 
The primary tactical reconnaissance task is accomplished 
using internal and podded sensors. 











Escadron de Chasse 3/33 handles all Mirage F1 conversion 
training, with a large number of F1B two-seaters 
(illustrated) serving alongside F1Cs. It parents the last 
remaining F1C fighter unit - EC 4/33 in Djibouti. 





Right: Escadron Electronique 
54 operates the two highly 
modified C.160G Gabriel 
aircraft, equipped for 
Elint/Comint collection. The 
large underfuselage antenna 
fairing is retractable. As well 
as appearances during recent 
conflicts, the pair has been 
active in areas such as the 
Baltic, where this one was 
caught by the Swedish air 
force. 











The days of the Jaguar in 
AdA service are drawing toa 
close, the type being the 
first slated for replacement 
by the Rafale. The three 
current squadrons, 
including EC 1/7 (above) 
and EC 2/7 (left), are to be 
amalgamated into one large 
unit to see out the type’s 
last years, with retirement 
scheduled for 2005. Two- 
seat Jaguar Es (left) have 
fixed inflight refuelling 
probes fitted in the nose. 





France 





In addition to its reconnaissance role, the Mirage F1CR is a 
useful bomber, as demonstrated by this LGB-toting ER 2/33 
aircraft seen during a mission over Bosnia. 




















Above: Of the three Jaguar squadrons, EC 3/7 ‘Languedoc’ 
has a laser designation speciality, using the ATLIS II pod. 
Type conversion is handled by EC 2/7, for which the unit 
operates a few Alpha Jets alongside Jaguar A/Es. 
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and to gather information through its combat 
intelligence network. The CFAC also contributes 
conventional air assets to the nuclear mission, 
helping CFAS units to carry out their tasks. 
CFAC’s headquarters, in the Fort de Guise, near 
Metz, is protected against every kind of threat 
(conventional, NBC, EMP). Each of its fighter 
squadrons is normally equipped with 20 aircraft 
and is split into three flights (escadrilles), though 
there are some exceptions, as detailed below. 

It is worth noting that, under the overall 
reorganisation of the Armée de 1’Air, all the 
wings — escadres — have been disbanded and all 
the squadrons — escadrons — are now fully inde- 
pendent. However, the squadrons retain in their 
appellation their previous wing number. For 
example, EC 1/7 ‘Provence’ was previously the 
first squadron of the 7éme Escadre (7th Wing). 
Today, although the designation remains 
unchanged, it is just one of the units stationed in 
Saint-Dizier. 


Overseas commitments 

All CFAC units maintain a high level of readi- 
ness. French fighter pilots are required to fly at 
least 180 hours yearly in training and operational 
missions. However, in the last few years, aircrews 
tended to amass more hours and, for example, 
Jaguar pilots flew 200 hours on average in 1998 
because of the French commitments in Bosnia. 
Force projection is a key capability of CFAC 
units and, today, most fighters are able to carry 
out inflight refuelling, with two exceptions: the 
few remaining Mirage F1Cs of the older batch 
are not equipped with the non-retractable 
refuelling probe; and, when necessary for conver- 
sion training, the two-seat Mirage F1Bs can be 
fitted with a ‘false’ inflight-refuelling probe that 
allows only dry contacts to be made. The pre- 
positioning of fighter units, mainly in Africa and 
in overseas French territories, helps ensure a 
quick response to any arising crisis. 

In recent years, CFAC fighters were and still 
are active in many combat operations abroad: 
Operations Alysse (to monitor and deter air activ- 
ity over southern Iraq), Deny Flight (to enforce 
the ‘No-Fly Zone’ over Bosnia) and, more 
recently, Trident (the French participation in 
Allied Force) over Kosovo. 


The fighters 

The combat aircraft fleet of the CFAC has 
considerably changed in the last few years. The 
successive withdrawal of older types such as the 
Mirage III and the Mirage 5F, and the introduc- 
tion of a new generation of fighters/weapon 
systems such as the Mirage 2000D and the 
Mirage 2000-5F, have led to increased combat 
capabilities. Older designs have been updated, 
bringing them to improved standards. 

One of the main upgrade programmes centred 
around the sleek Dassault Mirage F1 and gave 
way to the multirole Mirage F1CT variant which 
was used effectively over Kosovo. A total of 55 
Mirage F1C-200s was converted to F1CT 
standard with a laser rangefinder under the nose, 
a new navigation and attack system, a new radar 
warning receiver, a Martin-Baker Mk 10 ejection 
seat, a modernised cockpit, two new hardpoints 
under the wings for chaff/flare dispensers and 
new electrical wiring. They now equip two 
squadrons based at Colmar and a handful are 
permanently deployed to Africa to reaffirm the 
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French commitments in that continent. The 
twin-engined Jaguars were previously favoured 
for operation in Africa, but the Mirage F1CTs 
and F1CRs, with their accurate navigation 
systems, have proved their worth over the years. 

The reconnaissance Mirage F1CRs, which are 
now all stationed in Reims following the closure 
of Strasbourg, are getting new equipment such as 
the interim DESIRE (DEmonstrateur SImplifié 
de Reconnaissance Electro-optique, or Simplified 
Electro-optic Reconnaissance Demonstrator) pod 
and the definitive PRESTO (Pod de REconais- 
sance STand-Off) pod. The Mirage F1CRs 
excelled during the 1999 operations over 
Kosovo. Reconnaissance capabilities are not 
limited to this fighter, for the single-seat Jaguars 
are all equipped with a nose-mounted camera and 
can carry the RP36P, a drop tank modified as a 
reconnaissance pod which was extensively used 
over Bosnia. Additional PRESTO systems may 
de adopted for the Mirage 2000D fleet in the 
short term, filling the gap which will appear 
when the Jaguars are withdrawn. Finally, thanks 
to a crash programme, Mirage F1CTs are getting 
CCD cameras for deployments in Africa and 
other external theatres of operation. 


All-weather attack 

The Dassault Mirage 2000D, the latest and 
most efficient all-weather fighter-bomber in 
service in France, was specifically designed to fly 
very low — down to 200 ft (60 m) — and very 
quickly — up to 600 kt (1111 km/h) — thanks to 
its Antilope 50 radar optimised for automatic 
terrain-following and ground attack missions. It 
was initially planned to clear the 2000D to 
drop/fire unguided weapons. Instead, the aircraft 
was first certified to deliver the BGL-1000 
(Bombe Guidée Laser 1000 kg/2,202 Ib) and the 
AS30L missile, both being laser-guided weapons 
used in conjunction with the PDLCT (Pod de 
Désignation Laser Caméra Thermique) laser 
designation pod. Thirty-one of these pods are on 
order, including nine of the PDLCT-S variant 
with an improved IR sensor. Deliveries are 


Commandement de la Force 
Aérienne de Combat 


BA 102 Dijon-Longvic 
EC 1/2 ‘Cigognes’ 

EC 2/2 'Céte d'Or’ 

BA 133 Nancy-Ochey 
EC 1/3 ‘Navarre’ 

EC 2/3 ‘Champagne’ 

EC 3/3 ‘Ardennes’ 

BA 115 Orange-Caritat 
EC 1/5 ‘Vendée’ 

EC 2/5 ‘Ile-de-France’ 
BA113 Saint-Dizier Robinson 


15 x Mirage 2000-5F 
15 x Mirage 2000-5F 


20 x Mirage 2000D 
20 x Mirage 2000D 
20 x Mirage 2000D 


20 x Mirage 2000C/B 
20 x Mirage 2000C/B 


EC 1/7 ‘Provence’ 

EC 2/7 ‘Argonne’ 

EC 3/7 ‘Languedoc’ 

BA 103 Cambrai-Epinoy 
EC 1/12 ‘Cambrésis’ 

EC 2/12 ‘Picardie’ 

BA 132 Colmar-Meyenheim 
EC 1/30 ‘Alsace’ 

EC 2/30 ‘Normandie-Niémen’ 
BA 112 Reims-Champagne 
ER 1/33 ‘Belfort’ 

ER 2/33 ‘Savoie’ 

EC 3/33 ‘Lorraine’ 

DA188 Djibouti 

EC 4/33 ‘Vexin’ 

BA 128 Metz-Frescaty 

FE 54 ‘Dunkerque’ ~ 


20 x Jaguar A 
20 x Jaguar A/E, five Alpha Jet 
20 x Jaguar A 


20 x Mirage 2000C/B 
20 x Mirage 2000C/B 


20 x Mirage F1CT 
20 x Mirage F1CT 


20 x Mirage FICR 
20 x Mirage F1CR 
25 x Mirage F1C/B 
10 x Mirage F1C 


2 x C.160G Gabriel 





continuing but a shortage of PDLCT pods had 
forced the French air force to adopt the ATLIS 
(Automatic Tracking Laser Illumination System) 
day-only pod for the Mirage 2000D. This system 
was first fielded by the Jaguar but its daylight 
camera is recognised as being more efficient than 
the PDLCT IR sensor in the daytime. Both the 
Mirage 2000N and 2000D can be flown at night 
with NVGs (for the pilot only, as the navigator 
must concentrate on his radar screen). 

A total of 86 Mirage 2000Ds has been budget- 
ed and they equip three squadrons, EC 1/3 
‘Navarre’, EC 2/3 ‘Champagne’ and EC 3/3 
‘Ardennes’, all based at Nancy, in the east of 
France. Deliveries are due to be completed in 
May 2001 when the last Mirage 2000 for France 
leaves the Dassault factory in Bordeaux. The 
Mirage 2000D can be very easily distinguished 
from the earlier Mirage 2000N: it lacks the pitot 
tube of its predecessor and the radome is painted 
green instead of black. 


Mirage 2000-5F and Elint aircraft 

The air defence Dassault Mirage 2000C/B, 
which entered service in 1984, has been delivered 
in various standards, first with the RDM (Radar 
Doppler Multifunction) and later with the RDI 
(Radar Doppler d’Interception) sets. These 
variants could only fire the semi-active MATRA 
Super 530D medium-range missile. At the begin- 
ning of the 1990s, the French air force and the 
French Ministry of Defence elected to have 37 
Mirage 2000Cs brought up to the new promising 
Mirage 2000-5 standard which was being devel- 
oped as a private venture by Dassault and 
Thomson-CSF. These air defence-optimised 
fighters were taken from the Mirage 2000C RDI 
fleet because they had a long remaining structural 
life. The modernisation process was quite compli- 
cated, as the RDI radar sets were transferred to 
older RDM-equipped Mirage 2000Cs, paving 
the way for the complete withdrawal of the 
RDM radar from French service. 

Armée de l’Air Mirage 2000-5Fs are not 
equipped with the latest EW suite as fitted to the 
export Dash-5s but rather retain the Mirage 
2000C’s systems: SERVAL (Systéme d’Ecoute 
Radar et de Visualisation de l’ALerte) radar 
warning receiver, SABRE (Systéme d’Autopro- 
tection par BRouillage Electromagnétique) self- 
defence jammer and the widely used Spirale. The 
Mirage 2000-5F will remain the most important 
air-defence asset of the French air force until the 
arrival of the Rafale, and the CEAM (Centre 
d’Expérimentations Aériennes Militaires) has 
developed new air-combat tactics centred around 
the expanded capabilities given by the Thomson- 
CSF RDY radar and the MATRA/BAe Dynam- 
ics MICA (Missile d’Interception de Combat et 
d’Autodéfense, or Interception, Combat and 
Self-defence Missile) active missiles. The first 
operational unit to receive the Dash-5F was EC 
1/2 ‘Cigognes’ based at Dijon-Longvic, and the 
first ‘Cigognes’ Mirage 2000-5Fs arrived at Dijon 
in March 1999. Sister-unit EC 2/2 ‘Céte d’Or’ 
was declared fully operational at the beginning of 
2000 and all Mirage 2000-5Fs have now been 
accepted. The limited number of updated aircraft 
means that each squadron fields only 15 Mirage 
2000-5Fs instead of the 20 fighters of other 
French units. The remainder will be held as an 
attrition reserve or used for testing. The first 
MICA missiles were delivered in 1999 and the 
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Above: Several Transalls wear overall white schemes for 
overseas UN peacekeeping efforts. 


Below: Some of the Transall fleet is equipped for inflight 
refuelling, with a single HDU in the rear of the port 
undercarriage fairing. 
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Above and right: Elderly servant of the long-range transport 
unit ET 3/60, the DC-8 is mainly used for trooping/passenger 
flights. The three aircraft were re-engined with CFM56s to 
DC-8-72F standard. 








Above: Probe-equipped 
C.160Rs (previously 
C.160NG) serve with the two 
Evreux-based units, ET 1/64 
(illustrated) and ET 2/64. 


Below: Six of ET 2/61’s ET 1/61 and ET 3/61 are equipped with non-probed C.160Rs 

C-130s are of the stretched (originally C.160F). The Transall fleet of 66 aircraft has been 
H-30 version, used mainly on _ raised to ‘Rénové’ standard, with new navigation suite and 

‘route’ cargo work. modern cockpits, including a pilot’s head-up display. 
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Left: Complementing the 

C-130H-30s within ET 2/61 
are eight standard-length . 
C-130Hs, used for tactical q 
transport duties. 








Right: CFAP transports, like 
this C-130H-30, are slowly 
adopting an all-over medium 
grey scheme. France was a 
relatively late Hercules 
customer, acquiring its first 
in 1987. 











Left: Long-range strategic Above: The elderly Nord 262 
transport is the role of three is used by a number of light 
A310s operated by ET 3/60. transport units and by CIET 
The Airbuses operate 340, the CFAP training 
alongside DC-8s from Creil, centre. Replacement by 

to the north of Paris. further CN.235s is likely. 
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two units are now fully capable of participating in 
international operations such as Allied Force. 

The airborne intelligence assets of the CFAC 
are stationed in Metz within Escadron 
Electronique 54 ‘Dunkerque’. Its two C.160G 
Transall Gabriels are fitted with a range of highly 
sensitive monitoring equipment. These aircraft 
have been very active in all recent major conflicts 
— Iraq, Bosnia and Kosovo — and have proved 
invaluable, determining the enemy’s electronic 
order of battle, locating radar and radio emitters 
and intercepting hostile radio communications. 


The future 

In the next 10 years, the Commandement de la 
Force Aérienne de Combat will undergo many 
changes: the ageing but tough Jaguars will be 
withdrawn from service, and although the 
number of Mirage F1s will progressively diminish 
this will be offset by the arrival of the Rafale. In 
2001, two squadrons of Jaguars will disband and 
the remaining enlarged Jaguar squadron will 
soldier on until 2005. The Mirage F1 fleet will 
have reduced to just 50 fighters by 2010 
(10 Mirage F1C/Bs, 20 Mirage F1CRs and 20 
Mirage F1CTs) and will have totally disappeared 
from the inventory by 2015. 

The introduction of the Dassault Rafale will 
considerably boost the fighting capabilities of the 
CFAC. The new multirole fighter is now in full 
production and the first Armée de l’Air Rafale 
unit is due to be declared operational at Saint- 
Dizier in 2005. In an effort to reduce costs and to 
allow more time for research and development, a 
stepped approach has been chosen for the Rafale 
programme. The first three production two- 
seaters — two of which are due to be retained for 
testing — and the first 10 naval fighters will be 
delivered in the so-called F1 standard dedicated 
to air-to-air combat and air-defence missions. 

The Fl variant will be armed with MICA 
radar-guided missiles and the long-serving Magic 
2 short-range AAMs, and its RBE2 (Radar a 
Balayage Electronique 2 plans) electronically 
scanned radar will have no air-to-ground modes. 
The subsequent 33 Rafales ‘Air’ for the Armée de 
YAir and 15 Rafale Ms will be of the improved 
F2 standard which will allow air-to-ground 
attacks to be performed. 

New smart attack weapons such as the 
Apache/Scalp stand-off missile and the soon-to- 
be selected AASM (Armement Air-Sol Modu- 
laire, Modular Air-to-Ground Armament) will be 
introduced in the F2 variant. The OSF (Optron- 
ique Secteur Frontal, Front Sector Optronics), a 
Link 16 MIDS (Multifunction Information 
Distribution System) and air-to-ground modes 
for the RBE2 radar will also be adopted in 
Standard F2 Rafales. Finally, the IR-guided 
MICA will replace the Magic 2. 

The final 198 Rafale B/Cs and 35 Rafale Ms 
will be delivered from 2007 in the multirole F3 
standard and will be able to carry out other 
specialised tasks such as anti-ship attacks — with 
the ANF (Anti-Navire Futur, Future Anti-Ship) 
missile which will supersede the proven Aérospa- 
tiale AM39 Exocet at some stage — reconnais- 
sance missions with a special pod and inflight- 
refuelling sorties with a buddy tanking pod. 

In an effort to standardise the fighter fleet, 
aircraft of the Fl and F2 standards will be updated 
to the latest F3 standard while undergoing depot 
level maintenance. 
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Commandement de la Force 
Aérienne de Projection (CFAP) 


The Commandement de la Force Aérienne de 
Projection (CFAP, or Air Mobility Command) is 
the Armée de I|’Air’s second major organic 
command. The CFAP and its 4,500 personnel 
operate a fleet of 300 transport/support/liaison 
aircraft and helicopters. 

In the past 10 years, the number of overseas 
operations has risen sharply and CFAP aircraft 
were at the forefront of the deployments in 
Bosnia, Kosovo and, more recently, East Timor. 
Additionally, France has signed numerous 
defence agreements with many friendly countries, 
and the need to project forces abroad for exercis- 
es, mainly to Europe and Africa, remains high. 
The overall result is a higher than expected fleet 
utilisation, a worrying trend for CFAP comman- 
ders. 

Surprisingly, in these times of budget 
reduction, a new CFAP unit was created in 1999: 
Escadron de Transport et d’Entrainement 42 
(ETE 42, or 42nd Transport and Training 
Squadron) ‘Ventoux’ was formed at Mont-de- 
Marsan with Nord 262s — from Bordeaux- 
Meérignac — and DHC-6s from Creil. In contrast, 
Base Aérienne 114 at Aix-les-Milles will be 
progressively scaled down. As a consequence, 
ETE 44 ‘Mistral’ will transfer to nearby Salon-de- 
Provence in mid-2000 and Escadron d’Hélicop- 
téres 5/67 ‘Alpilles’ will move to Istres in 2001. 


Transport aircraft 

The C.160 Transall is the workhorse of the 
CFAP transport fleet. This versatile and rugged 
aircraft was delivered in two variants, the basic 
C.160F and the improved C.160NG (New 
Generation) which featured an inflight-refuelling 
capability, both as a tanker and a receiver. All 66 
Transalls recently underwent an avionics 
modernisation programme which brought them 
to C.160R (R for Rénové, or Renovated) 
standard with INS/GPS, HUD and FMS. This 
update programme should have been completed 
by summer 2000. In addition, 11 Transalls have 
also received a self-defence suite which comprises 
a Sherlock RWR, flare/chaff dispensers and a 
missile approach warner. Another batch of 11 
Transalls is due to be updated with this self- 
defence suite in two to three years, bringing the 
total to 22 such equipped-aircraft. The 
ASTARTEs and the Gabriels had already been 
upgraded — including the flight deck — and were 
not involved in the Rénovation programme. 

The Transalls nevertheless are now fast 
approaching the end of their useful lives, and 
recent participation in many operations in Bosnia, 
Kosovo, Africa and Timor has led to a more 
intensive utilisation than initially forecast. A 
solution will have to be found soon to address a 
fatigue problem. However, at the time of writing, 
no decision had been reached on the eagerly- 
awaited A400M, the European Future Large 
Aircraft programme. Should this programme not 
go ahead, the Armée de I’Air would have to find 
another solution and other contenders such as the 
C-130J, the C-17 and the Antonov An-70 would 
be thoroughly examined. 

Fourteen Hercules are now in service in 
Orléans: 12 — six standard-length C-130Hs and 
six stretched C-130H-30s — were purchased new 
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from Lockheed Martin and the other two 
C-130Hs were obtained on the second-hand 
market from Zaire. Contrary to earlier reports, 
these latter two were not modified for special 
operations and still retain the standard cargo 
configuration. Long-distance transport is provid- 
ed by three DC-8s and three Airbus A310s (one 
recently delivered). 

The successful introduction of the CASA 
CN.235 into Armée de l’Air service was much 
welcomed by a hard-pressed transport fleet and 
the aircraft has proved to be a worthy successor 
to the Noratlas. Fifteen aircraft have now been 
delivered but, ideally, more should be introduced 
to rationalise the light transport fleet, which is 
composed of Nord 262s and DHC-6s. Although 
the first ‘Transallitos’ — the nickname of the 
CASAs in the Armée de I|’Air — were of the 
CN.235-100 variant, the latest aircraft were 
delivered in the improved CN.235-200 standard. 
In a rationalisation effort, earlier aircraft are to be 
brought to up to the same Dash-200 standard in 
Spain. 


Helicopters 
All Armée de I’Air helicopters are found within 
CFAP. The six Escadrons d’Hélicoptéres (EH) 


France 


ETEC 65 provides staff/VIP transport from Falcon 50s also serve with ETEC 65. The unit’s The Falcon 900 is ETEC 65’s largest type. It is 
Villacoublay. Among the types on charge is the base at Villacoublay is the nearest military airfield often used for transport of the President and 
Mystere 20. to Paris. high-ranking ministers. 


In the Pacific, the CN.235 has assumed the transport role 
from the Transall. This aircraft is from ETOM 52, based in 
New Caledonia. 


Above: Fifteen Airtech 
CN.235s are in AdA service, 
the majority being operated 
by ET 1/62 ‘Vercors’ at Creil. 
They are used on a range 
of tasks, freeing up the 
C-130/C.160 fleet by 
providing an economic 
means of transporting 
spares and other small loads 
around the AdA bases. The 
The SOCATA TBM700 undertakes liaison/staff transport CN.235 was chosen in 
work with a number of units, including EC 70, ETE 41 competition with a 
(below), ETE 43 (above), ETE 44 and ETEC 65. militarised ATR42 version. A few DHC-6 Twin Otters remain on light transport, crew 
ferry and special forces tasks. This smart aircraft is from 
Escadron de Convoyage 70 at Chateaudun. 


CFAP training is conducted at Toulouse, home of CIET 340 
(fixed-wing) and CIEH 341 (rotary-wing). The latter unit 
operates Pumas (illustrated), Alouette Il/s and Fennecs. 


sve SR 


Although largely superseded by the Left: AS 532 Cougars fly with Above: EH 3/67 flies this 
Ecureuil/Fennec family, a few Alouette IIIs GAM 56 on special forces AS 332 Super Puma on VVIP 
remain in AdA service, including this duties, operating alongside transport work. Note the 
EH 3/67 machine. : : ee zs C.160Rs and DHC-6s. cabin air conditioning pack. 
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stationed in continental France, the seven over- 
seas squadrons (ETOMs and EHOM, see later) 
and the Centre d’Instruction des Equipages 
d’Hélicoptéres 341 (CIEH, or Helicopter Crew 
Training Centre) field a total of 29 Pumas, 43 
Fennecs (some armed with a side-mounted 
20-mm gun for protection/interception 
missions), six Ecureuils, seven Super Pumas and 
three Alouette IIIs. They are very busy support- 
ing military units and are always in high demand, 
in France or abroad, for humanitarian operations, 
disaster relief and support of peacekeeping opera- 
tions. The helicopter fleet has been extensively 
modernised since the successive introduction of 
the Ecureuil, the Fennec and the Super Puma. 
The Alouette HI will soon be totally withdrawn 
and a replacement for the Puma will be needed in 
the next decade. A single Super Puma is now in 
service in the SAR role at Aix-les-Milles but is 
likely to be transferred to Villacoublay in 2000. 

Over the years, the importance of the Combat 
SAR mission has grown considerably and the 
recent delivery of the first new Eurocopter 
AS 532 Mk 2 Cougar will increase the limited 
capabilities of the CSAR force. When delivered 
to the CFAP, the Cougars will be assigned to 
EH 1/67 ‘Pyrénées’, the dedicated CSAR unit, at 
Cazaux. Its current Puma fleet is looking increas- 
ingly inadequate when faced with powerful 
air-defence networks, even though the Pumas 
have been extensively modernised with armour 
plating, self-protection systems (‘Eclair’ flare 
dispenser), Chlio FLIR turret, AA-52 machine- 
gun and NVG-compatible cockpit. Due to the 
extra weight of the added kit — despite the 
maximum admissible take-off weight being 
increased — the range is still inadequate for rescues 
deep inside hostile territory. Needless to say, the 
CSAR crews are anxious to get their first AS 532 
Cougar. A total of four Cougars has been includ- 
ed in the current budget. 

The first is already being tested by the CEAM 
at Mont-de-Marsan (see below) and another 
three of the improved AS 532 Cougar Mk 2 
‘Plus’ standard will have been ordered by summer 
2000. They will be easily distinguished thanks to 
their new five-bladed rotor which will boost 
maximum admissible take-off weight from 
21,385 Ib (9700 kg) to 24,690 Ib (11200 kg). The 
avionics suite will include a Sagem INS with 
embedded GPS, a Nadir Mk 2 Doppler/automat- 
ic pilot, a PLS, two Thomson-CSF Saturn and 
one Collins AR-C-210 secure radios, a Thomson- 
CSF Optrosys Chlio FLIR, a Thomson-CSF 
Detexis Damien missile approach warning system, 
Alkan Elips flare and chaff dispensers and a 
Thomson-CSF Detexis EWR-99 Fruit RWR. 
An inflight-refuelling probe might be adopted at 
a later stage and self-defence weapons will proba- 
bly be included. The initial requirement was for 
14 CSAR Cougars but, due to budgetary 
pressure, it remains to be seen if it will be totally 
fulfilled. 


Specialised transport units 

Six Escadrons de Transport d’Outre Mer 
(ETOM, or Overseas Transport Squadrons) and a 
single Escadron d’Hélicoptéres d’Outre Mer 
(EHOM, or Overseas Helicopter Squadron) are 
in charge of the support of French armed forces 
and civilian authorities in the various French 
Départements and Territoires. They possess at 
least two types of aircraft each. ETOM 82 
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‘Maine’, at Tahiti-Faaa, was the first unit to 
introduce the CN.235 into overseas service and 
now fields two of these versatile and flexible 
aircraft. Another three are in service with ETOM 
52 ‘La Tontouta’ at Nouméa-La Tontouta. 

Two unusual and highly specialised CFAP 
units are stationed in Evreux, Normandy: 
GAM 56 ‘Vaucluse’ is a special forces air support 
unit equipped with three Cougar Mk 2s, an 
undisclosed number of DHC-6s and a single 
C.160R, while Escadron Electronique 51 
“Aubrac’ uses a CFM-56-powered DC-8 Sarigue 
for long-range intelligence/reconnaissance 
missions. Probably the most secretive aircraft 
operated by the Armée de |’Air, the Sarigue has 
recently been updated as part of an overall 
improvement of the Elint capabilities of the 
French armed forces. It is assumed to undertake 
very long-range stand-off electronic surveillance, 
monitoring potentially hostile radar and radio 
emissions. 


Commandement Air des 
Systemes de Surveillance. 


d’Information et de 
Communication (CASSIC) 





The Commandement Air des Syst¢mes de 
Surveillance, d’Information et de Communica- 
tion (CASSIC, or Air Surveillance, Information 
and Communication Systems Command) is prob- 
ably the least known of the Armée de |’Air’s 
organic commands. Its mission is essential: it is in 
charge of all Armée de l’Air command, control, 
communication and information (C’l) equipment 
and it maintains a constant surveillance of French 
airspace. Its radar and associated C’I systems 
co-operate with the CDAOA commanders for 
the daily management of military airborne activi- 
ty. Additionally, the CASSIC provides mobile 
detection and communication detachments for 
out-of-area operations. 

The nine CASSIC Centres de Détection et de 
Contréle (CDC, or Detection and Control 
Centres) and their long-range radars ensure 
airspace control for all military aircraft, including 
fighter interception control. They identify and 
classify every aircraft entering French airspace and 
provide data on the ongoing situation/air battle. 
Closely interlinked with civilian radar networks, 
they are fully redundant. Radar types in CASSIC 
service include TRS-2215 and TRS-22XX for 
high-altitude/medium-altitude surveillance, 
Aladin and Centaure for medium/low-level 
detection and ANGD (Aladin Nouvelle Généra- 
tion Durci, or New Generation Hardened 
Aladin) for tactical deployments. Apart from a 
wider introduction of more modern radar types 
(mainly TRS-22XX), few changes are expected 
in the next decade. CDC 05/905, at Contrexe- 
ville, is due to be reduced to detachment status in 
2001, and CDC 05/925, at Doullens, will 
become CDS 05/925 (Centre de Détection 
Satellite, or Secondary Detection Centre), an 
alternate control and reporting centre. Its radar 
will still be active but controllers would man the 
CDS only for exercises and in times of crisis. 
Narbonne has already been downgraded to CDS 
status. France’s control centres are linked to the 
NATO Air-Defence Ground Environment, 
improving reaction through better knowledge of 
incoming air traffic. 


Advanced CASSIC tools such as Stradivarius, a 
system for planning, conducting and monitoring 
defensive and offensive air operations, assist 
CASSIC commanders and decision makers in 
their demanding tasks. Stradivarius is fully 
deployable and has been used onboard an 
amphibious vessel of the ‘Foudre’ class. 


AWACS and satellites 

The only airborne unit within CASSIC, the 
36éme Escadron de Détection et de Contréle 
Aéroporté (EDCA, or Airborne Detection and 
Control Squadron) based at Avord, is equipped 
with four E-3F Sentry Airborne Warning And 
Control Systems (AWACS). The aircraft were 
accepted into French military service between 
May 1991 and February 1992 and filled a vital 
capability gap. The four E-3Fs are undergoing an 
upgrade programme — running until December 
2000 — that will see the introduction of an ESM 
system with four antennas providing a 360° 
coverage. This will improve situational awareness 
and give a significant intelligence capability: 
intercepted data will be recorded for later analysis 
by electronic intelligence specialists. Also includ- 
ed are a GPS for more accurate navigation, and 
an updated communication system with PR4G 
(Poste Radio 4¢me Génération, or 4th Genera- 
tion Radio Set) secure radios which will enhance 
interoperability with French army units. 

The Helios 1A and 1B reconnaissance satellites 
and the Syracuse II communication systems 
mounted on four civilian Telecom II satellites are 
all controlled by the CASSIC thanks to the 
Escadron d’Observation par Satellite (EOS, or 
Satellite Observation Squadron) based at Creil. 
An image reception centre for Helios 1A and 1B 
is stationed in Colmar. The follow-on Syracuse 
III is being developed for an on-orbit delivery in 
2003. Unlike its predecessor, the new Syracuse 
Ill will be a purely military system. European 
involvement was being discussed at the time of 
writing, with Germany thought to be the most 
likely partner. 

CASSIC signal staff are responsible for operat- 


ing Armée de Air command and communica- 
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Ba GO ae ! 
The AS 532A2 Cougar Mk II is undergoing CEV/CEAM trials 
for the CSAR role (known as RESCO in AdA parlance). The 
first aircraft are due to replace SA 330 Pumas with EH 1/67. 


Above: This grey-painted 
AS 355 Ecureuil serves with 
EH 3/67 at Villacoublay. 


Below: SA 330 Pumas and 
AS 555 Fennecs form the 
AdA’s main helicopter fleet. 


ETO 8 at Cazaux has two squadrons of Alpha Jet Es for 
weapons training, ETO 1/8 (above) and ETO 2/8 (below). 


Below: EAC 314 at Tours 
handles the advanced 
training function. This Alpha 
Jet E sports the new grey 
scheme being adopted 
across the fleet. 


Right: France’s best known 
military aircraft are the 
Alpha Jets of the ‘Patrouille 
de France’, world-respected 
ambassadors for the AdA, 


and the nation itself. 


Above: Shadowy EE 51 
operates from Evreux with a 
single aircraft - this heavily- 
modified DC-8-55, seen here 
over the Baltic Sea from a 
Swedish AF interceptor. Its 
role is strategic electronic 
reconnaissance. The aircraft 
has recently been upgraded 
with CFM56 turbofans 


Above: EHOM 68 is based in French Guiana, operating three 
AS 555Ns and four SA 330Ba Puma ‘Hérons’. The latter 
(Hélicoptéres Equipés pour la Recherche Opérationnelle en 
Navigation Solitaire) is fitted with Bendix weather radar in a 
nose fairing, GPS, HF radio and other long-range aids. This 
AS 555N Fennec is seen armed with a 20-mm GIAT M621 
cannon. Among the unit’s tasks is providing security for the 
Ariane launch complex at Kourou. 


Below: CASSIC’s only airborne assets are the four E-3F 


Sentries of EDCA 36. The aircraft are currently in the process 
of receiving a 360° ESM system, providing a capability 
already existing in USAF, RAF and NATO Sentries. 
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tion networks. Both data and speech have to be 
transmitted rapidly and in total safety over great 
distances. VHF/UHF/HF, microwave, satellite 
and fibre-optic communication systems served by 
CASSIC personnel all contribute to the effective- 
ness of the Armée de l’Air. Additionally, 
electronic warfare — Elint, Comint and jamming 
— is also performed by CASSIC ground-based 
mobile units. 

Events in Kosovo and Yugoslavia have once 
again highlighted the importance of the air 
defence of high-value assets against attacks by 
aircraft, cruise missiles and smart weapons. Low- 
level air defence of Armée de l’Air airfields is 
provided by 10 CASSIC Escadrons de Défense 
Sol-Air (EDSA, or Air-Defence Squadrons) 
strategically positioned to protect key air bases. 
They are equipped with a variety of layered 
air-defence systems: Crotale and Crotale NG 
(New Generation, with VT1 hypervelocity 
missiles) point-defence surface-to-air missiles, 
Aspic air-defence missile systems, Mistral 
man-portable short-range missiles and 76T2 
20-mm guns. Low-level air defence training as 
well as air traffic control/fighter control training 
is provided by CICDA 00/910 (Centre 
d’Instruction au Contréle et a la Défense 
Aérienne, or Control and Air Defence Training 
Centre) at Mont-de-Marsan. 


Commandement des Ecoles de 


V’Armée de I’Air (CEAA) 





The Commandement des Ecoles de l’Armée de 
l’Air (Air Force Training Command) is in charge 
of the training of all air force personnel, from 
junior technicians to pilots and navigators. Each 
year, CEAA aircraft log 25 per cent of Armée de 
l’Air flying hours and about 10,000 students are 
trained by CEAA establishments. 

Pilot and navigator training is currently spread 
over five air bases. Basic pilot training is run in 
parallel at Salon-de-Provence for direct entrance 
career officers — on the EMBRAER EMB-312F 
Tucano — and at Cognac for the other officers 
(on the SOCATA TB30 Epsilon). Students 
streamed for fast jets go to Tours for advanced 
fighter pilot training on the Dassault Alpha Jet 
and, after graduation, join one of the two 
Escadrons de Transition Opérationelle at Cazaux 
for weapon training, also on the Alpha Jet. Those 
selected for multi-engine training move to Avord 
to fly the EMB-121 Xingu with the Ecole de 
lAviation de Transport (EAT, or Transport 
Aviation School). Navy multi-engine pilots also 
undergo their course in Avord with the EAT. 

However, the Armée de |’Air has announced 
that its overall pilot training system will soon be 
extensively modified: the first major change is 
that all students will now fly the Epsilon at 
Cognac first. Only those selected for fighters will 


EAT 319 operates all of the AdA’s EMB-121 
Xingus, flying from Avord on multi-engine 
training duties. The type is occasionally used for 
liaison work on loan from EAT 319. 
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Patrouille de France Alpha Jet E 
Equipe de Voltige CAP 10, CAP 231, CAP 232, D140 
BA 709 Cognac-Chateaubernard 
EPAA 315 
Jer EIV 1B30 Epsilon 
2eme EIV TB30 Epsilon 
4éme ECS/EIFM TB30 Epsilon 
BA 705 Tours-Saint-Symphorien 
EAC 314 
ler EIV Alpha Jet E 
2eme EIV ‘Henri Jeandet’ pha Jet E 
6éme ECS ‘Jean Maridor’ pha Jet E 
BA120 Cazaux 
ETO 8 
ETO 1/8 ‘Saintonge’ 
ETO 2/8 ‘Nice’ 
1D/120 ‘Eracles’ 
BA 101 Toulouse-Francazal 
ENOSA 316 
BA 702 Avord 
EAT 319 


Tucano 
Tucano 


pha Jet E 
pha Jet E 
ystére 20 








Paris, Nord 262 


Xingu 





then move to Salon-de-Provence to fly the 
Tucano. The others will go directly to either Dax 
or Avord. The implementation of this new train- 
ing syllabus will allow massive cost reductions to 
be made. 

Navigators and weapon system operators are 
trained by the Ecole des Navigateurs/Opérateurs 
Syst¢mes d’Armes (ENOSA, or Navigator/ 
Weapon System Operator School) in Toulouse. 
Additionally, fast jet navigators also train at Tours 
on the Alpha Jet. A single Mystére 20 is used for 
target towing and liaison at Cazaux, whose 
extensive facilities the Republic of Singapore Air 
Force also takes advantage of for advanced 
training on its A-4SU Skyhawks. 

In the next decade, Armée de I’Air fighter pilot 
training will be shaped by the successive intro- 
duction into service of the Mirage 2000-5F and 
the Rafale. The requirement to train pilots for 
these state-of-the-art aircraft will probably lead to 
an ambitious modernisation programme for the 
Alpha Jet. At present, the cockpit instrumentation 
of the Dassault/Dornier trainer is good enough to 
meet pilot training needs for fighter types such as 
the Jaguar, Mirage F1 or Mirage 2000C and 
2000D, but is not a satisfactory lead-in for the 
advanced ‘glass’ cockpits of the Mirage 2000-5F 
or the Rafale. There are currently 55 Alpha Jets 
at Tours and 36 in Cazaux, plus 13 in Salon-de- 
Provence serving with the ‘Patrouille de France’. 
Up to 50 could be updated to the new standard. 

The Epsilon is a likely candidate for the new 
Renault Diesel engine, which uses kerosene and 
whose introduction would lead to substantial 
savings. The ageing ENOSA Paris and Nord 262s 
will also need to be replaced in the near future. 


Equipes de Présentation 

The prestigious Equipes de Présentation de 
Armée de lAir, the French air force display 
teams, are composed of two units based at Salon- 
de-Provence: the famous ‘Patrouille de France’ 
and the Equipe de Voltige de l’Armée de I’Air 
(EVAA, or FAF Aerobatics Team). Their mission 
is to show the public, at air shows and other 


events, the abilities of French air force pilots. The 
‘Patrouille de France’, with its colourful Alpha 
Jets, is probably the best known unit of the 
CEAA and is mainly involved in displays abroad 
and at large civilian airfields and air bases in 
France. 

The EVAA travels to air displays at smaller 
venues such as an air club annual display and, as 
such, is very popular with organisers of small air 
shows who can have an Armée de I’Air unit at 
their event even if they have no hard surface 
runway. The EVAA’s other important mission is 
to participate in international aerobatics competi- 
tions, for which the unit trains competitors to the 
highest level of aerobatics flying. Every year, 
some of its pilots are selected to be part of the 
French National Aerobatics Team to participate 
in the European or World Aerobatics Champi- 
onships. At the time of writing, the EVAA had a 
total of eight aircraft on line: two CAP 231s, five 
CAP 10s and a single D140E Mousquetaire 
four-seat tourer used for liaison work. The two 
CAP 231s will soon be supplanted by the newer 
CAP 232. 

Based at Cognac, the most recently established 
display team is the ‘Cartouches Dorées’. 
Equipped with three blue- and gold-painted 
TB30 Epsilons, it is part of Ecole de Pilotage de 
Armée de Air (EPAA, or Armée de I’ Air Pilot 
School). 


Commandement des Fusiliers 


Commandos de I’ Air (CFCA) 





The officers and men of the Commandement des 
Fusiliers Commandos de I’Air are tasked with 
defending air bases against any ground threat, 
including terrorist groups or enemy commando 
teams. CFCA controls a total of 6,100 personnel 
manning 40 operational protection units, four 
special forces squadrons and six training units. 
They are equipped with a very wide range of 
armaments including FAMAS assault rifles, 
81-mm mortars and machine-guns, etc. The 
Commandos of the CFCA are not alone in 
defending any station: every airman has a ground 
defence role and is trained by CFCA specialists to 
defend his working place against attacks. 


Centre des Expérimentations 


Aériennes Militaires (CEAM) 





Based at Mont-de-Marsan, the CEAM (Airborne 
Military Experimentation Centre) is tasked with 
conducting the combat evaluation of military 
aircraft and weapons entering Armée de |’Air 
service. The CEAM is composed of two units, 
EC 5/330 ‘Céte d’Argent’ which deals with 
fighter programmes, and EET 6/330 ‘Albret’ 
which evaluates transport aircraft and helicopters. 
CEAM is also tasked with finalising new combat 
doctrines for new equipment and weapon 
systems. 


Centre des Expérimentations 
Aériennes Militaires 
BA 118 Mont-de-Marsan 


EC 5/330 ‘Cate d'Argent'’ 
EET 6/330 ‘Albret’ 


every fighter type 
various transport aircraft and 
helicopters 





This immaculate Mystére 20 is based at Cazaux, 
. acting as base liaison transport and target tug. 
Target systems are fitted under both wings here. 


A few Jodel D.140Es are flown on air experience 
and ‘hack’ duties by the SAVV. The unit also has 
D.140R Abeille glider-tugs. 


The Mudry (now CAP Aviation) CAP 10B serves 
with the EVAA as a display and aerobatic trainer 
aircraft. 


Escadron de Chasse 5/330 is the fast-jet trials unit of the 
CEAM, with examples of each of the principal service types 
on strength. Depicted here are a Mirage F1CT (above), Alpha 
Jet E (below) and Mirage 2000D (right). The squadron isa 
regular participant in NATO Tiger Meets. 


Right: GI 312 is the flying 
branch of the Ecole Militaire 
de l’Air at Salon-de- 
Provence. Three squadrons 
are equipped with EMB-312F 
Tucanos, including an 
instructor training unit. 


Left: ENOSA 316 is the main 
navigator/WSO school, 
flying the radar-equipped 
Nord 262D. Fast-jet 
navigator students also fly 
in the Alpha Jets of EAC 314 
at Tours. 


Left: The most potent of the 
aircraft available to the 
Equipe Voltige is the CAP 
Aviation CAP 231, a 
competition-standard 
aerobatic mount. The latest 
CAP 232 is set to join the 
team in the near future. 


Right: EET 6/330 is the 
CEAM’s transport and 
helicopter trials unit, 
including this DHC-6 in its 
complement. As well as 
testing new service types, 
CEAM also devises and 
refines operational tactics. 


Above: Three squadrons at 
Cognac fly the SOCATA 
7TB30 Epsilon for basic and 
instructor training duties. 
At the end of the Epsilon 
course, students are 
streamed for fast-jet or 
transport duties. 
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AS 532A2 Cougar Mk II: 155 
AS 532 Cougar: 152, 153 
AS 532 Cougar Mk 2: 5, 154 
AS 532 Cougar Mk 2 ‘Plus’: 154 
AS 555 Fennec: 152, 153, 154, 155 
AS 555MN Fennec: 13 
AS 555N Fennec: 155 
AS 555SN Fennec: 13 
Cougar: 105, 106 
EC 120B Colibri: 7 
Ecureuil: 152, 153, 154 
Fennec: 105 
Tiger: 4, 8, 13 
Tigre: 144 
Eurofighter International 
Eurofighter: 8, 32, 75, 81 
Typhoon: 5, 6 
Exercise 
Amadeus 99: 28, 29 
Gabon 2000: 104-107 
Green Flag: 108 
Palmier: 148 
Poker: 148 
Red Flag: 108, 112, 114 
Sentry Aloha: 27 
Exercise Gabon 2000: 104-107, 
104-107 
Explorer, MD 900 (see 
Boeing/McDonnell Douglas 
Helicopters) 


F 


F.VII/3m (see Fokker) 

F1, Mirage (see Dassault) 

F1/B/C, Mirage (see Dassault) 

F-4/E/F Phantom (see Boeing/ 
McDonnell Douglas) 

F-4G Wild Weasel (see Boeing/ 
McDonnell Douglas) 

F-5/E (see Northrop Grumman) 

F-5E/F Tiger || (see Northrop Grumman) 

F-5E/F Tigre III (see Northrop Grumman) 

F-7A (see Chengdu) 

F-7M Airguard (see Chengdu) 

F-7MB (see Chengdu) 

F-7MFG (see Chengdu) 

F-14/A/D Tomcat (see Northrop 

Grumman) 

F-14D Quickstrike (see Northrop 
Grumman) 

F-14 Super Tomcat 21 (see Northrop 
Grumman) 

F-15 Eagle (see Boeing/McDonnell 
Douglas) 

F-16 Fighting Falcon (see Lockheed 
Martin) 

F-18/C (see Boeing/McDonnell Douglas) 

F-22/A Raptor (see Lockheed Martin) 

F.26 Phantom (see Fokker) 

F-27 (see Fairchild) 

F-27 (see Fokker) 

F27-100 et seq (see Fokker) 

F27-100MAR (see Fokker-VFW) 

F27-200MAR Maritime (see Fokker) 

F27-200ME/MPA Maritime Enforcer 
(see Fokker) 

F27-400M (see Fokker) 

F27-500F/M/RF (see Fokker) 

F27-600RF (see Fokker) 

F-27A et seq (see Fairchild) 

F27 Friendship (see Fokker) 

F27M/MS (see Fokker) 





F28 Fellowship (see Fokker) 

F50 (see Fokker 50) 

F60 (see Fokker 60) 

F-104G Starfighter (see Lockheed 
Martin) 

F-117 (see Lockheed Martin) 

F/A-18E/F Super Hornet (see Boeing/ 
McDonnell Douglas) 

F/A-18 Hornet (see Boeing/McDonnell 
Douglas) 

Fairchild 

A-10: 108, 110, 111, 115 
A-10A: 110 
C-31A: 120, 133 
F-27: 117, 122, 131 
F-27A: 122, 131 
F-27B: 122 
F-27F: 122, 131, 133 
F-27G: 122 
F-27J: 122 
F-27M: 122 
UC-27A: 133 
Fairchild-Hiller 
FH-227: 117, 122, 131, 132 
FH-227B: 122, 129, 131 
FH-227C: 122 
FH-227D: 118, 122,131, 133 
FH-227E: 122 
Fairchild Swearingen C-26B: 17 
Falcon 50 (see Dassault) 
Falcon 900 (see Dassault) 
Fellowship, F28 (see Fokker) 
‘Fencer’ (see Sukhoi Su-24) 
‘Fencer-D' (see Sukhoi Su-24M) 
Fennec (see Eurocopter) 
FH-227 (see Fairchild-Hiller) 
FH-227B et seq (see Fairchild-Hiller) 
Fighting Falcon, F-16 (see Lockheed 
Martin) 
Fighting Fokkers - The F27 and 
F50 family in military 
service: 116-133, 116-133 
‘Fishbed-K’ (see Mikoyan MiG-21bis) 
‘Fitter’ (see Sukhoi Su-22M4K) 
‘Fitter’ (see Sukhoi Su-22M4/UM3) 
‘Fitter-K' (see Sukhoi Su-22M4) 
FLA (see Future Large Aircraft) 
‘Flanker’ (see Sukhoi Su-27) 
Fokker 
50: 116, 122, 124-128, 126, 133, 133 
50-100: 122 
50-100 Special Missions: 122 
50-120: 131 
50-200: 124 
50 Black Crow: 122, 124, 126 
50 KingBird 2E: 125 
50 KingBird Mk 2: 122, 124, 125 
50 Maritime Mk 2: 124, 125 
50 Maritime Enforcer Mk 2: 124-126, 
127, 132, 132 
50 Sentinel Mk 2: 122, 124, 125 
50 Series 100: 124 
50 Series 300: 124 
50 Troopship 3 (502): 122, 124-125 
50UTA: 126, 127, 132 
60: 125-128, 128 
60U: 122, 126, 127, 131, 131 
60UTA-N: 126 
60 Utility (F6OU): 122, 126 
502: 122, 124-125 
604: 122, 126 
C-31A (F27-400M): 120, 133 
F.VII/3m: 117 
F.26 Phantom: 116 
F-27: 117, 122, 131 
F27-100 (Series 100) Friendship: 117, 
119, 120, 121, 122, 129-133, 
130 

F27-100 C-1 Friendship: 116 

F27-200: 118, 121, 122, 124, 125, 
129, 129, 130, 130, 132, 133 

F27-200MAR Maritime: 121, 122, 122, 
123, 124, 129, 131-133, 131-133 

F27-200ME Maritime Enforcer: 124, 
124, 133 

F27-200MPA Maritime Enforcer: 
122-126, 133 
F27-300: 122 
F27-300 Combiplane: 122 
F27-400: 122 
F27-400 Combiplane: 118 
F27-400M survey version: 122 
F27-400M Troopship: 118-120, 119, 
120, 122, 125, 129, 129, 
130-133, 130, 132 

a 118, 120, 122, 124, 129, 130, 
131 

F27-500F: 122, 132 

F27-500M Troopship: 118 

F27-500RF: 122 

F27-600: 118, 120, 122, 129, 129, 

130, 131, 132 

F27-600RF: 122 

F27-700: 122 

F27 Friendship: 116-122, 117, 118, 

124, 128-133, 129-133 

F27 KingBird: 122, 124, 125 

F27M (Series 300M) Troopship: 

117-118, 117, 119, 122, 129, 131 

F27 Maritime: 116-117, 119, 120 

F27MS: 119 

F27 Sentinel: 122, 123, 124 
F27 Troopship: 117 

F28 Fellowship: 119, 120 
F6OU (60 Utility): 122, 126 

Fokker F27/F50/F60 operators: 
129-133, 129-133 

Fokker-VFW F27-100MAR: 120, 121, 
122 

Folland/HAL Ajeet: 11 

Forward Aircraft 

Friendship 50: 122, 128 
Friendship 60: 128 

















‘Foudre'-class amphibious ship: 144, 
154 


France 
Armée de I'Air (air force): 144-157 
Centre d'Expérimentations Aériennes 
Militaires (CEAM): 150, 156 
Commandement Air des Systemes de 
Surveillance, d'Information et de 
Communication (CASSIC — Air 
Surveillance, Information and 
Communication Systems 
Command): 146, 154, 156 
Commandement de la Défense 
Aérienne et des Opérations 
Aeriennes (CDAOA - Air Defence 
and Air Operations Command): 
146, 148 
Commandement de la Force Aérienne 
de Combat (CFAC — Combat Air 
Command): 146, 148, 150 
Commandement de la Force Aérienne 
de Projection (CFAP — Air 
Mobility Command): 146, 152, 154 
Commandement des Ecoles de ‘ 
\'Armée de |’Air (CEAA — Air Force 
Training Command): 146, 156 
Commandement des Forces 
Aériennes Stratégiques (CFAS — 
Strategic Air Command): 146, 148 
Commandement des Fusiliers 
Commandos de |’Air (CFCA — Air 
Force Security Command): 146, 
156 
Equipes de Présentation de |'Armée 
de I’Air: 156 
Marine National (navy): 146 
Friendship, F27 (see Fokker) 
Friendship 50 (see Forward Aircraft) 
Friendship 60 (see Forward Aircraft) 
‘Frogfoot’ (see Sukhoi Su-25) 
‘Fulcrum’ (see MIG-MAPO MiG-29) 
‘Fulcrum-C' (see MIG-MAPO MiG-29) 
Future Large Aircraft (FLA); 144, 152 


G 


G222 (see Aeritalia) 

G222 (see Alenia) 

Gabon 

Aviation Légére des Armées Gabon 

(army air corps): 106-107 

Gabriel, C.160G (see Transall) 

GAF Missionmaster/Searchmaster: 119 

Galaxy, C-5 (see Lockheed Martin) 

Gates Learjet 35A: 11 

Gazelle (see Aérospatiale/Westland) 

GE-8C J-STARS (see Boeing/Northrop 
Grumman) 

aie’ Atomics RQ-1A Predator UAV: 
1 


General Dynamics YF-16: 36 
General Dynamics/McDonnell Douglas 
A-12: 30, 31, 32, 33, 34, 39, 46, 49, 
111 
GKN Westland WAH-64 Longbow 
Apache: 8 
Globemaster III, C-17A (see Boeing/ 
McDonnell Douglas) 
Golden Eagle, T-50 (see Lockheed 
Martin/KAI) 
Goshawk, T-45/C (see McDonnell 
Douglas/BAE Systems) 
Gripen, JAS 39 (see Saab) 
Gripen (see Saab/BAE Systems) 
Gripen Operators: 102-103, 
102-103 
Grumman SA-16 Albatross: 121 
Gulfstream Aerospace 
C-37A (Gulfstream V): 17 
S 102B Korpen: 98 
U-4 (Gulfstream IV-MPA): 10 


HAL 
Cheetah (Lama): 8 
Chetak (Alouette III): 8 
Kiran: 11 
‘Halo’ (see Mil Mi-26) 
Harbin Y-12: 8 
Harrier ||, AV-8B (see McDonnell 
Douglas/BAE Systems) 
Harrier GR.Mk 7 (see BAE Systems) 
Harry S. Truman, USS: 42, 43 
Harvard Mk III (see North American) 
Hawk (see BAE Systems) 
Hawker 
Hunter: 11 
Hunter F.Mk 56: 9 
Hunter T.Mk 66: 9 
Hawker Siddeley 
HS.748: 119 
HS.748 Coastguarder: 119 
Hawkeye, E-2B/C/T (see Northrop 
Grumman) 
Hawkeye 2000 (see Northrop 
Grumman) 
‘Helix-A’ (see Kamov Ka-27PL) 
‘Helix-B’ (see Kamov Ka-29) 
Hercules (see Lockheed Martin) 
‘Hérons’ (see Aérospatiale SA 330Ba 
Puma) 
HH-1N (see Bell) 
HH-60G Pave Hawk (see Sikorsky) 
‘Hind’ (see Mil Mi-24) 
‘Hind-D’ (see Mil Mi-24D) 
‘Hind-E' (see Mil Mi-24V) 
‘Hip’ (see Mil Mi-8) 
‘Hokum’ (see Kamov Ka-50) 
Hornet, F/A-18 (see Boeing/McDonnell 
Douglas) 
Hornet 2000 (see Boeing/McDonnell 
Douglas) 


Hornet International (see Boeing/ 
McDonnell Douglas) 

HS.748 (see Hawker Siddeley) 

Huey II, UH-1H (see Bell) 

Hunter (see Hawker) 


AR 330 SOCAT Puma (see IAR- 
Aérospatiale) 


Impala (see Atlas) 

Inflexible: 146 

nternational, A 129 (see Agusta/IAl) 

nternational Chinook, 414 (see Boeing 
Helicopters) 

ntruder II, A-6F (see Northrop 
Grumman) 

roquois, UH-1H (see Bell) 

skra, TS-11 (see PZL) 








21/R (see Saab) 

29/F Tunnan (see Saab) 

32/D/E Lansen (see Saab) 

35 Draken (see Saab) 

350 Draken (see Saab) 

37 Viggen (see Saab) 

A 37 Jakt-Viggen (see Saab) 

A 37 Viggen (see Saab) 

aguar (see SEPECAT) 

akt-Viggen, JA 37 (see Saab) 

IAS 39C Gripen (see Saab/BAE 
Systems) 

IAS 39 Gripen (see Saab) 

Jet Ranger, AB 206 (see Bell) 

Jodel 

D140E Mousquetaire: 156, 157 

D140R Abeille: 156, 157 

John C. Stennis, USS: 39, 48 

Joint one Fighter (JSF): 16, 35, 53, 

1 


a, ee ee, a 


c 


JSF (see Joint Strike Fighter) 

J-STARS, E-8/A/C (see Boeing/Northrop 
Grumman) 

J-STARS, GE-8C (see Boeing/Northrop 
Grumman) 

J-STARS, TE-8A (see Boeing/Northrop 
Grumman) 


K 


KA-6/D (see Northrop Grumman) 
Ka-27PL ‘Helix-A’ (see Kamov) 
Ka-28 (see Kamov) 
Ka-29 ‘Helix-B’ (see Kamov) 
Ka-50-2 (see Kamov/IAl) 
Ka-50 ‘Hokum’ (see Kamov) 
KAF/A-18C/D (see Boeing/McDonnell 
Douglas) 
Kaman SH-2G(A) Super Seasprite: 
12,13 
Kamov 
Ka-27PL ‘Helix-A’: 11 
Ka-28: 11 
Ka-29 ‘Helix-B': 20 
Ka-50 ‘Hokum’: 20 
Kamov/lAI Ka-50-2: 8 
KC-130/H/J (see Lockheed Martin) 
KC-135/R (see Boeing) 
KDC-10 (see Boeing/McDonnell 
Douglas) 
King Air, UC-12B (see Raytheon) 
KingBird, 50 (see Fokker) 
KingBird, F27 (see Fokker) 
King Cobra, AH-1Z (see Bell Helicopter 
Textron) 
Kiran (see HAL) 
Knighthawk, CH-60S (see Sikorsky) 
Korpen, S 102B (see Gulfstream 
Aerospace) 
KTX-Il (see Lockheed Martin/KAI) 


L. 


L-39C (see Aero Vodochody) 

L-100-20/30 Hercules (see Lockheed 
Martin) 

Labrador, CH-113 (see Boeing 
Helicopters) 

Lama, SA 315B (see Aérospatiale) 

Lancer, MiG-21 (see Aerostar) 

Lansen, J 32/D/E (see Saab) 

Learjet 35A (see Gates) 

Lockheed SP-2 Neptune: 124 

Lockheed Martin 

AC-130: 54 

AP-3C Orion: 12 

C-5AVB/C: 17 

C-5 Galaxy: 15, 17, 55 

C-130B Hercules: 6, 10, 11 

C-130E: 15 

a 6, 12, 13, 15, 104, 107, 151, 
1 

C-130H-30: 128, 151, 152 

C-130 Hercules: 27, 56, 84, 90, 102, 
104, 105, 107, 107, 153 

C-130J-30 Hercules 2: 5-6, 10 

C-130J Hercules 2: 5-6, 10, 13, 15, 16, 
152 

C-141A: 55 

C-141B: 15, 55, 56, 58 

C-141B SOLL II StarLifter: 54-59, 
54-59 

C-141C: 57 

C-141 StarLifter: 54, 55, 56, 57, 58, 59 

EC-130E: 146 

EC-1300 Hercules: 146 

F-16A: 9 

F-16A/B Block 150CU: 13 

F-16A/B Block 20: 10 








e. 
AR-Aérospatiale [AR 330 SOCAT Puma: 
6 


F-16 Block 30: 90 
F-16 Block 50+: 5, 13-14, 94 
F-16 Block 60: 6, 43, 53, 100 
F-16C: 82, 83, 90 
F-16C Block 60 Desert Falcon: 10 
F-16C/D: 38, 114 
F-16CG Block 30/50: 5 
F-16D Block 50+: 5, 9 
F-16D Block 52: 10 
F-16D Block 60 Desert Falcon: 10 
F-16DG: 5 
F-16 Fighting Falcon: 7, 9, 12, 32, 36, 
37, 40, 84, 86, 89, 94, 95, 100, 
101, 109, 112 
F-161 Block 50+: 9 
F-22A Raptor: 16, 17 
F-22 Raptor: 15-16, 27, 43, 49, 75, 92 
F-104G Starfighter: 36, 118 
F-117: 39, 110, 111 
Hercules C.Mk 3: 106, 107 
KC-130: 34 
KC-130H: 12 
KC-130J: 16 
L-100-20/30 Hercules: 10 
MC-130: 54 
P-3C Orion: 122 
P-3 Orion: 119, 124 
P-7A: 33 
S-3: 34, 48 
U-2: 111 
Lockheed Martin/Alenia C-27J: 128 
Lockheed Martin/KAI KTX-II (T-50 
Golden Eagle): 9 
Lockheed Martin/Northrop Grumman 
EF-111; 53 
Longbow Apache, AH-64D (see Boeing/ 
McDonnell Douglas Helicopters) 
Longbow Apache, WAH-64 (see Boeing/ 
McDonnell Douglas Helicopters) 
Longbow Apache, WAH-64 (see GKN 
Westland) 
Lynx (see Westland) 


Marine Twin Hueys: 134-143, 
134-143 
Maritime, F27 (see Fokker) 
Maritime Enforcer, F27-200ME/MPA 
(see Fokker) 
Maritime Enforcer Mk 2, 50 (see Fokker) 
Maritime Mk 2, 50 (see Fokker) 
MB-339 (see Aermacchi) 
MC-130 (see Lockheed Martin) 
McDonnell Douglas aircraft (see 
Boeing/McDonnell Douglas) 
McDonnell Douglas/BAE Systems 
AV-8B Harrier Il: 16, 38 
T-45C Goshawk: 16 
T-45 Goshawk: 38 
McDonnell Douglas/Singapore 
Aerospace A-4SU Skyhawk: 156 
MD 900 Explorer (see Boeing/ 
McDonnell Douglas Helicopters) 
MEKO 200 frigate: 8 
Mercury, E-6B (see Boeing) 
MH-60 Battlehawk (see Sikorsky) 
Mi-8 et seq (see Mil) 
MiG-17 et seq (see Mikoyan) 
MiG-21 Lancer (see Aerostar) 
MiG-29 (see MIG-MAPO) 
MiG-AT (see MIG-MAPO) 
MIG-MAPO. 
MiG-29 ‘Fulcrum’: 4, 11, 83, 89, 94, 
112,112 
MiG-29 ‘Fulcrum-C': 112 
MiG-29 Sniper: 4, 6 
MiG-29UB: 4 
MiG-AT: 11 
Mikoyan 
1.42: 6 
MiG-17: 112, 112 
MiG-17F: 112 
MiG-21: 111, 112 
MiG-21bis ‘Fishbed-K’: 4-5, 10 
MiG-21F-13: 112 
MiG-21MF: 10 
MiG-21U: 11 
MiG-21UM ‘Mongol-B’; 4-5, 10 
MiG-23: 8, 112 
MiG-23ML/UB: 10 
MiG-25R: 22 
MiG-27M: 9 
Mil 
Mi-8 ‘Hip’: 5, 7, 14, 19, 20 
Mi-8MT: 20, 21 
Mi-8MTV-2; 5 
Mi-8MTV-5 (Mi-17MD): 10 
Mi-8SMV: 5 
Mi-8TB: 20 
Mi-17: 6, 14, 14, 20 
Mi-17MD (Mi-8MTV-5): 10 
Mi-24DH: 5 
Mi-24D ‘Hind-D': 5 
Mi-24 ‘Hind’: 19, 20, 21, 22, 23, 23, 
112 
Mi-24V ‘Hind-E': 5, 23, 95 
Mi-26 ‘Halo’: 14, 20,22 
Military Aviation Review: 4-17, 


4-17 
Mirage III/E/S/DS (see Dassault) 
Mirage IVA/P (see Dassault) 
Mirage 5/50 Elkan/Pantera (see 
Dassault) 
Mirage 5F (see Dassault) 
Mirage 2000-5 (see Dassault) 
Mirage 2000/C/D/N (see Dassault) 
Mirage F1/B/C (see Dassault) 
Missionmaster (see GAF) 
‘Mongol-B’ (see Mikoyan MiG-21UM) 
Morane-Saulnier Paris: 156 
Mousquetaire, D140E (see Jodel) 
Mudry aircraft (see CAP Aviation) 
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Mustang, P-51D (see North American) 
MV-22A Osprey (see Bell/Boeing) 
Mystére 20/N/SNR (see Dassault) 


NAMC A-5C: 11 

Nellis Range Complex - The 
USAF’s Playground: 108-115, 
108-115 

Neptune, SP-2 (see Lockheed) 

Noratlas (see Nord) 


Nord 
262: 151, 152, 156 
262D: 157 


Noratlas: 152 
North American 
Harvard Mk Ill: 107 
P-51D Mustang: 96 
Northrop Grumman 
A-6: 30, 32, 35, 52 
A-6F Intruder Il: 30, 31, 33, 53 
B-2; 39, 111, 148 
E-2B Hawkeye: 9 
E-2C Group || Hawkeye: 9 
E-2C Group 0 Hawkeye: 9 
E-2C Hawkeye: 16 
E-2C+ Hawkeye: 9 
E-2T Hawkeye: 9 
EA-6B Prowler: 52 
F-5: 36, 94 
F-5E: 11, 93 
F-5E/F Tiger Il: 28, 28 
F-5E/F Tigre III: 14 
F-5E Tigre Ill: 87, 93 
F-14A Tomcat: 48 
F-14D: 30, 31, 32, 33, 34 
F-14D Quickstrike: 32, 34 
F-14 Super Tomcat 21: 32, 33, 34 
F-14 A ald 30,31, 93, 34, 35, 67,52, 
1 
Hawkeye 2000: 9 
KA-6; 52 
KA-6D: 34 
P-530 Cobra: 36 
YF-17: 36, 37 


O 


O-2 (see Cessna) 
One-Eleven Series 479FU (see BAC) 
Operation 

Allied Force: 126, 144 

Allied Harbour: 126 

Alysse: 150 

Deny Flight: 150 

Desert Storm: 17, 40, 125, 127 
Northern Watch: 27 

Southern Watch: 27, 49 

Trident: 150 
Orion, AP-3C (see Lockheed Martin) 
Orion, P-3/C (see Lockheed Martin) 
Osprey, MV-22A (see Bell/Boeing) 
Osprey, V-22 (see Bell/Boeing) 
OT-47B Citation Ultra (see Cessna) 
‘Ouragan’-class vessel: 144 


Pp 


P-3/C Orion (see Lockheed Martin) 

P-7A (see Lockheed Martin) 

P-51D Mustang (see North American) 

P-530 Cobra (see Northrop Grumman) 

Pacer Crag, KC-135 (see Boeing) 

Panavia 

Tornado F.Mk 3: 8, 77 

Tornado GR.Mk 1:8 

Tornado GR.Mk 4: 8 

Pantera (see Dassault) 

Paris (see Morane-Saulnier) 

Pave Hawk, HH-60G (see Sikorsky) 

PC-6 (see Pilatus) 

PC-7 (see Pilatus) 

PC-9M (see Pilatus) 

Phantom, F.26 (see Fokker) 

Phantom, F-4/E/F (see Boeing/ 

McDonnell Douglas) 

Phantom, RF-4E (see Boeing/ 

McDonnell Douglas) 

Pilatus 

PC-6: 29 

PC-7: 14 

PC-9M: 7 

Pilatus/Raytheon T-6A Texan II: 16 

Pillan, T-35B (see ENAER) 

Predator UAV, RQ-1A (see General 
Atomics) 

Prowler, EA-6B (see Northrop 
Grumman) 

Puma (see Aérospatiale) 

Puma ‘Hérons', SA 330Ba (see 
Aérospatiale) 

Puma, IAR 330 SOCAT (see IAR- 
Aérospatiale) 

ae SA 330/C/L (see Aérospatiale) 

TS-11 Iskra: 4 

TS-11(R) Iskra: 4 


Q 


QF-4 (see Boeing/McDonnell Douglas) 
Quickstrike, F-14D (see Northrop 
Grumman) 











R-99A/B (see EMBRAER EMB-145) 

Rafale (see Dassault) 

Ranger, Dash 7R (see de Havilland 
Canada) 

Raptor, F-22/A (see Lockheed Martin) 
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Raytheon 

1900: 126 

T-34: 14 

TC-45J: 118 

UC-12B King Air: 17 

RC-47 (see Douglas) 

Redhawk (see Denel/BAe 
Australia/Thomson-CSF Pacific) 

RF-4E Phantom (see Boeing/McDonnell 
Douglas) 

Rockwell B-1B: 108-109 

Rooivalk (see Denel/BAe 
Australia/Thomson-CSF Pacific) 

RQ-1A Predator UAV (see General 
Atomics) 

RSK MiG Article 1.44: 6 

Russia 

air force: 19, 22 

army: 18, 20 

army aviation: 20 





3 (see Lockheed Martin) 
37 Berkut (see Sukhoi) 
70A/B (see Sikorsky) 
92 (see Sikorsky) 
100B Argus (see Saab) 
S 102B Korpen (see Gulfstream 
Aerospace) 
SA-16 Albatross (see Grumman) 
SA 315B Lama (see Aérospatiale) 
SA 316B Alouette II (see Aérospatiale) 
SA 330Ba Puma ‘Hérons' (see 
Aérospatiale) 
SA 330/C/L Puma (see Aérospatiale) 
SA 342K/L/L1 Gazelle (see 
Aérospatiale/Westland) 
Saab 
39-1: 64, 68 
39-2: 68, 68, 76, 93, 103 
39-3: 68, 76, 93, 103 
39-4: 68, 103 
39-5; 68, 76, 93, 103 
1050: 28, 29, 29 
AJS 37 Viggen: 24, 25, 63, 102 
AJSF/AJSH 37 Viggen: 99, 103 
B 17: 95, 96 
B 18: 95 
J 21:95 
J 21R: 63, 95 
J 29F Tunnan: 97 
J 29 Tunnan: 95 
J 32D Lansen: 26 
J 32E Lansen: 24, 26 
J 32 Lansen: 95 
J 35B/D Draken: 90 
J 35D Draken: 93 
J 35 Draken: 63, 90, 90, 95 
J 35F Draken: 90 
J 35J Draken: 90 


S. 
S. 
S. 
S 
s 
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T-6A Texan II (see Pilatus/Raytheon) 

T-34 (see Raytheon) 
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Sea King: 5, 123 
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